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(54) INTERFERENCE FILM AND IMAGE PICKUP DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an image pickup 
device which is good in manufacturability, inexpensive, 
and short in the overall length of image pickup optical 
system and has superior color reproducibility by 
specifying the spectral transmissivity of an interference 
film to each wavelength and the gradient of the spectral 
transmissivity. 

SOLUTION: The image pickup device 20 comprises an 
image pickup optical system 21 and an image pickup 
element 20. The image pickup optical system 21 is 
constituted by arranging a concave lens 23, a convex 
lens 24, an absorption type color correcting filter 25, a 
field lens 26, and an image pickup element cover glass 
27 in order from an object side. The body-side surface 
25a and image pickup surface 25b of the absorption type 
color correcting filter 25 are provided with reflection- 
preventive infrared cutting coats (interference film). In 
this case, conditional expressions Tv=98%, 30%<Ti<60%, 
and -0.6%/nm< K<-0.2%/nm are satisfied. Here, Tv is the 

spectral transmissivity of the interference film to wavelengths of 420 to 530 nm, Ti is the 
spectral transmissivity to wavelengths of 720 to 920 nm, and K is the gradient of the spectral 
transmissivity of the interference film to a wavelength of 620 nm. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document ha«' been translated by computer. So the translation may not reflect the original 

precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
i;Claim(s)] 

[Claim l] An interference film characterized by satisfying conditional expression shown below. 
Tv>98%30%<Ti<60% 0.6%/nm<K<-0,2%/nm however spectral transmittance [ in / in Tv / said 
interference film ] with a wavelength of 420nm - 530nm, spectral transmittance with a wavelength [ in / 
in Ti / said interference film ] of 720nm - 920nm, and K show an inclination of spectral transmittance with 
a wavelength [ in said interference film 1 of 620nm. 

[Claim 2] The image pick up equipment characterized by to prepare an interference film which reflection 
of a visible ray applied green from blue is prevented [ film ] in image pick up equipment which has an 
image sensor which is missing from a wavelength region of a near infrared ray from the light source, an 
illumination-light study systx?;m, image pick up oj^tical syst>em, and a visible ray and has sensitivity, and 
decreases permeability of light of a near infrared ray gently sloping from red in either [ at least 1 said 
image pick up optical system or said illumination-light study system. 

iClaim 3l The interference film A (J) which decreases the permeability of a filter which absorbs laser light 
of one or more sheets in image pick up optical system which is image pick up equipment used for an 
endoscope which performs lasing using laser light of near-infrared wavelength, and constitutes this 

image pick up equipment, and laser light of N side (J= 1, 2 , N) linage pick-up equipment of an 

endoscope with which are satisfied of conditional expression which prepares and is shown below. 

1Va CJ) >98% (J= 1, 2, N) 30% -■ < - Tia CD <(iO% (J= 1, 2. N) Tab<5% - Tia (l) x - Tia (2) x .... x - 

Tia (N) xTab<l% - however Tva (J) Said intx^rference film A (J) Spectral transmittance with a wavelength 

of 420nm - 530nm which can be set, Tia (J) Said interference film A (J) Spectral transmittance in 

wavelength of laser light which can be set, sp(»ctral transmittance in wavelengt:h of laser light in a filter 

with which Tab absorbs said laser light, and N are said interference film A (J). The number of pages is 

shown. 



iTranslation done.l 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable image pick up 
equipment for the interference film which decreases the permeability of the wavelength applied to a near 
infrared ray from red and the image pick up equipment using this especially an electronic endoscope, a 
digital camera, a surveillance camera, a video camera, etc. 
[00021 

[Description of the Prior Art] Image sensors, such as current and CCD, are used for various products, 
such as an electronic endoscope, a digital camera, a surveillance camera, and a video camera. The thing 
small as much as possible of these products is desirable. For this reason, the miniaturization of the image 
pick-up measure equipped with the image sensor used for those products is also demanded. Especially, in 
the field of the electronic endoscope, compaction of the tip hard division manager (the length of the 
portion at which an endoscoj)o tip does not turn) is called for for improvement in a patient's pain 
mitigation or the observation engine performance, and compaction of the overall length of the image 
pick-up opt ical system of the image pick up equipment naturally arranged in an endoscope point is also 
desired. 

[0003] Drawing 20 is drawing showing an example of the conventional electronic endoscope system. First, 
based on this drawing, the general endoscope structure of a .system is explained. As shown in drawing 20 , 
an electronic endoscope system mainly consists of the main part 1 of an endoscope, a processor 2, the light 
source 3, and a monilx)r A. The main part 1 of an endoscope consists of a cable 9 for transmitting the 
signal from illumination lighi .study system 6A, the image |)ick-up optical system 7, an image sensor 8, 
and an image sensor 8 to a processor 2. Illumination-light study system GA consists of tip 
iliuminatinn-liirht siudy .system GM. a light guide 5, and single fiber lotGC furiher. And the light from the 
light sources 3 i.s irrailiat(Ml towards a photographic subject 10 through ilium ination light study system 6A. 
'Vhv. r(U1ect(Ml light from a photographic subject 10 ties an image on an image sensor 8 according to the 
imaw pick up optical system 7. This image is changed into an electrical signal wilJi an image sensor 8, 
and is sent to a processor 2 through a cable 9. Furthermore, in a processor 2, electrical treatment is 
performed and the image of a photographic subject JO is displayed on a monitor A. 

|00(M| The main |)art 1 of an endoscope is exchangeable, and u.sps the respec t iv(^ly optimal thinir by the 
use of ihv. pan inserUMi in ihv. body, or others. In this case, since a processor 2. the light, source 3. and a 
monitor A can use a common thing. \\my can save a location and (^(luipnKMiis c osts. 



[0005] By the way, not only the image sensor used with an electronic endoscope but a common image 
sensor is I of the graph of drawing 21 . As the line showed, it has the property that the peak of sensitivity 
comes from red to the wavelength applied to near-infrared. For this reason, to use an image sensor, it is 
necessary to insert the filter (henceforth a compensating filter) which decreases the permeability of the 
wavelength applied -to near infrared from red into optical system, and to maintain color balance. In 
addition, there are two classes of such color correction filters, an absorption mold and an interference 
pattern. 

[0006] As an absorption mold color correction filter is a filter using the colored glass containing the ion 
which absorbs the wavelength applied to near infrared from red and is shown in 11 line of drawing 21 , it 
is the feature to decrease the spectral transmittance of the wavelength applied \o near infrared from red 
gently-sloping. There are C5000 by for example, Hoya Corp. and CM5000 grade in an absorption mold 
color correction filter. 

[00071 An interference pattern color correction filtjer is what formed the material of a low refractive index, 
and the dozens of layers material of a high refractive index in piles by predetermined thickness on the 
glass substrate, respectively, and is a filter equipped with the operation which reflects an unnecessary 
light by interferential action. An int>erference pattern color correction filter is lit of drawing 21 . As shown 
in a line, it has the feature which decreases the spectral transmittance near [ a certain ] wavelength 
rapidly. 

[0008J Tn the image pick up optical system in image pick up equipment ecjuipped with the image sensor, 
the acid-resisting coat is given to the surface of each optical element, such as a lens, in addition to the 
compensating filter. An acid-resisting coat is for preventing the fall of the brightness of the whole optical 
system and preventing generating of a ghost and the flare. As for such an acid- resisting coat, what carried 
out the laminating of about five layers of the thin films of a dielectric, formed them from one layer on the 
surface of the optical element, and stopped the reflection factor of a visible ray t>o several% or less is 
common. 

[OOOij] As the example, i! is MgF2. Zr02 The used acid-resisting coat of 5 lamination is raised. IV tine of 
drawing 21 shows the spectral transmittance of this acid-resisting coat. Since the image sensor has 80% 
or more of spectral txansmilJance to the wavelength of the near infranMi ray region near I which has 
sensitivity 1 720-920nm, a common acid-resisting coat does not function as a compensating filter, when an 
image sensor is used, so that this graph may also show. 

lOOlOj In the endoscop<^ field, treatment using laser which has oscillation wavelength in the wavelength 
region of a near infranul ray. such as an YAG laser and semiconductor laser, is performed, for example., 
IJrawing 22 is drawing showing the configuration of the eledronic (Mido.scope system in which laser 
Treatment is possible. In the electronic endoscrope system in which laser tn^alment is possible, the laser 
lighl from !.he laser e(]uipm(^nt 12 by which the laser probe 11 was connecuul lo through and this laser 
probe 11 into channel la prepared in the main part 1 of an endoscope besides the configuration shown in 
<lrawintr 20 is t;urn<'.d lo aflected part 10a of a photographic subject 10. and can \n\ irracliated now. 
jOOlll In such an ehuMronic endoscope system, when performing laser treatment, it often occurs liiat 
outgoing radiation of lh(*. inKmse laser light is carried out from th(^ lip of th(^ las(^r probe 1 1, and it reflects 
by aflecied pan lOa, and carries oui, incidence lo an image sensor V) ihrough ihe imai^t^ pit:k-up optical 
system 7. If such a condition occurs. l,h(» observation screen displayed on a monitor A will becomo while, 
and obs(^rvai.ion of aff(u t(Ml ,part 10a will become impossibhv 1'hen. in ordc^.r lo prev<Mil such fault,, in the 



endoscope in which laser treatment is possible, it has a means to cut laser light into the interior of an 
image sensor 8, 

[0012] There is a method of preparing the filter which absorbs laser light into the image pick up optical 
system of an endoscope as a means to cut an unnecessary laser light. Moreover, there is also the method 
of cutting laser light combining two, the interference pattern filter which refletts laset light, and the 
absorption mold filter which absorbs laser light. That to which the int^erference pattern filter carried out 
dozens of layer laminating of the dielectric layer of a high refractive index and the dielectric layer of a low 
refractive index by turns is used. Moreover, recently, there are some which prepared the laser cut filter 
corresponding to each laser into image pick up optical system so that two kinds of laser, an YAG laser and 
semiconductor laser, can be used. 
[0013] 

[Problem(s) to be Solved by the Invention] Although the compensating filter needed to be prepared intx) 
image pick up optical system when an image sensor was used for an electronic endoscope system as 
mentioned above, the conventional compensating filter had the following defects. 

[0014] In the case of an absorption mold color correction filter, an electronic image sensor is becoming 
small by advance of technology in recent years, but the spectral sensitivity characteristic of an image 
sensor itself has hardly changed with the former. For this reason, in order to maintain the same color 
reproduction nature as the former, it is necessary to make the spectral transmittance property of a 
compensating filter the same as the former. Since the spectral transmittance of an absorption mold color 
correction filter is decided by the concentration of material and the thickness of a filter which absorb the 
light applied to near infrared from the red of a filter, it can make thickness of a filter thinner than before 
by raising conventionally the concentration of the material which absorbs the light applied to 
near-infrared from red. However, if the concentration of the material which absorbs the light applied to 
near-infrared is raised from red, the permeability of the hght of the whole visible region falls, or a 
material will crystallize and it will not become glass. Moreover, since it becomes or resistance is lost that 
whenever I wear / of a filter ] becomes high too much, and it is hard to process it, it is difficult to make a 
filter thin in fact. 

f0015] Drawing 23 is a cross section in alignment with the configuration **** optical axis of the 
conventional image pick up equipment which used the absorpdon mold color correction filter. With this 
image pick up equipment, although the absorption mold color correction filter 16 is formed between the 
convex lens 14 of the image pick up optical system 13, and the convex lens 15, by the time the absorption 
mold color correction filte.r 16 accounts for 30 percent among the overall lengths of the image pick up 
optical system 13, it will have become. Thus, even if the miniaturization of an image sensor was attained 
conventionally i hin shape ization of an absorption mold color cornu:tion filter could not be attained, bui 
had ihe problem that the overall length of image pick up o|)ii(:al sy.siem could not be sharply shortened as 
a r<\sult. 

lOOlGl As a means to shorten the overall length of the image- pick up optical system which constitutes 
image pick up ecpiipment in the case of an interfen^nce pallern color correction filter/ using the thing of 
an inu^.rft^rence pattern for a com])ensat:ing filter is also considered. On t he surface of an optical element, 
an inierrerenco i)auern color correcijon filler carries out dozens of lay(>r laminating of t.he thin lilm of a 
(!i(^l(H tric- and forms it. and the thickness of tho inu^rfnrence film it.^olf is vory as thin as about several 
mi(r()m(M(>rs. Therefore, when using an interference pattern color correct ion filter, if the substxate which 



forms a film is made thin, compared with the filter of an absorption mold, shortening of the overall length 
of image pick-up optical system can be attained. Moreover, if it is not an parallel plate and an interference 
film is directly formed on the surface of a lens etc., since a lens and a compensating filter can be unified, 
the overall length of image pick-up optical system can be shortened further. 

[0017] There are some which' are indicated by JP,5-20735,A as an example using an interference pattern 
color correction filter. Wavelength makes a tlat penetrat>e I filter / which is shown here / interference 
pattern color correction 1 the light to 430-650nm mostly, and wavelength has the property which hardly 
lets the light of an infrared region TOOnm or more pass. The interference patt^ern color correction filter 
whose number of layers of an interference film is generally 20 to about 40 in order to stop the 
permeability of the light of a near infrared region low over a large range although it is 25 uses, and the 
number of layers of the interference pattern color correction filter used here is ****. However, if the 
number of layers of an interference film increases, since control of the thickness when forming 
membranes will become very difficult, with the easy vacuum evaporationo equipment for forming the 
usual acid- resisting coat, membrane formation becomes difficult. For this reason, very precise membrane 
formation equipment is needed, and it leads to the increment in the manufacturing cost of a filter. 
[0018] Moreover, since the image sensor had the peak of sensitivity in the wavelength region applied to 
near-infrared from red tjo the spectral transmittarice of a filter showing an almost even ])roperty over the 
visible region whole region when an interference pattern color correction filter was used, the red 
component became strong relatively to the blue and the green component of a chrominance signal, and 
the signal outputted had the defect in which color balance collapsed. 

[0019] Especially, like an electronic endoscope, in the system which uses a common video processor and 
the common light source to two or more main parts of an endoscope, if the main part of an endoscope 
(image pick up equipment) which used the interference pattern color correction filter to the processor and 
the light source which were adjusted for the conventional absorption mold color correction filter is used, 
since an absorption mold completely differs in the spectral transmittance property of a filtx^r from an 
interference pattern, color balance will collapse sharply For this reason, an interference patt:ern color 
correction filter cannot be used for optical system, with compatibility with the conventional system 
maintained, but shortening of t he ovc^rall length of image pick up optical system is impossible. 
[0020] I n the endoscope which performs laser treatment in the case of the image pick u|) optical system of 
the endoscope corresponding to laser Ixeatment, laser light was attenuated combining the interference 
pattern laser cut filter and the absorption mold laser cut filter, using only an absorptJon mold laser cut 
filter. However, anyway, if t;hickn(^.ss of an absorption mold laser cut filter is made thinner than before, t;he 
at;l:enuaf.ion factor of la.se r light will fall and t.he fault t;hat an observation screen will Ix^ in disorder under 
the efi'ect of laser light will occur. Kor this reason, by the conventional method, an absorption mold la.ser 
cut filter could not be made thin, but it had become the big cause which obstructs shortening of the overall 
length of image pick up optical .systcMii. 

10021 1 It; is possible t,o solves to this problem by pre|)aring an intx?.rference pattern laser cut filter into one 
more sheet image pick up optical .systcMn. However since a membranous number of layers also has dozens 
of layers as for tJie conventional int«»rferenc(^ patK^.rn laser cut filter, when forming nKuiibranes takes time 
amount, since control of iJiiekness is also difficult, the membrane formation e<iuipmeni of high degrei^ of 
accuracy must.be used. TlK^rcHorc*. no less than two shoe t,s' use of an interference pattern las<»r cut filti^r 
produces t.he probliMii t hat cost will go up sharply. 



[0022] Then, this invention aims at offering a suitable interference fihn using for the image pick up 
equipment which equipped the wavelength region applied to a near infrared ray from image pick up 
optjcai system and a visible ray with the image sensor which has sensitivity in view of the trouble of the 
above conventional technology. Moreover, by using this interference film, productivity is good and cheap, 
and it is bright, shortening the overall length of image pick up optical system, and aims at offering image 
pick-up equipment excellent in color reproduction nature. Furthermore, holding compatibility with the 
conventional model, when using for an endoscope, color reproduction nature is good, an overall length is 
short, and it is bright and aims at offering the image pick up equipment which can plan a patient's relief. 
Moreover, in using for the endoscope in which especially laser treatment is possible, it aims at offering the 
image pick up equipment which can prevent turbulence of the observation screen by intense laser in 
addition to this advantage. 
[0023] 

[Means for Solving the Problem] This invention is equipped with the following features in order to attain 
the above-mentioned purpose. 

[0024] Invention concerning claim 1 relates to an interference film with which are satisfied of conditional 
expression shown below. 

Tv>98%30%<Ti<60%-0.6%/nm<K<-0.2%/nm however spectral transmittance [ in / in Tv / said 
interference film ] with a wavelength of 420nm - 530nm, spectral transmittance with a wavelength [ in / 
in Ti / said interference film ] of 720nm ■ 920nm, and K .show an inclination of spectral transmittance with 
a wavelength [ in said int>erference film ] of 620nm. 

[0025] Invention concerning claim 2 is image pick up equipment characterized by to prepare the 
interference film which reflection of a visible ray applied green from blue is prevented [ film ], and 
decreases permeability of hght of a near infrared ray gently-sloping from red in either [ at least ] image 
pick-up optical .system or an illumination-light study system in the image pick up equipment which has 
the image sensor which is missing from a wavelength region of a near infrared ray from the light source, 
an illumination-light study system, image pick up optical system, and a vi.sible ray and has sensitivity. 
[0026] A filter which absorbs laser light of one or more sheets in image pick up optical system which 
invention concerning claim 3 is image pick up equipment used for an endoscope which performs lasing 
using laser hghtof near infrared wavelength, and constitutes this image pick up equipment, Interference 
film A which decreases permeability of laser light of N side (J) (J= 1, 2, N) It is related with image 
pick- up equipment with which are satisfied of conditional expression which prepares and is shown below. 

Tva (J) >98% (J= 1, 2, N) 30% - < - Tia (J) <60% (J= L 2, N) Tab<5% - Tia (l) x - Tia (2) x .... x - 

Tia (N) xTal)<I% - however Tva (J) Said interference film A GO Spectral transmittance with a wavelength 
of 42i)nm ■ 530nm which can be set, Tia (J) Said interference film A (J) Spectral transmittance in 
wavolongth of laser Mght which can be set, spectral transmiltance in wavelength of laser light in a filter 
with which Tab absorbs said laser light, and N are said interference film A (J). The number of pages is 
shown. 
100271 

lEmhodimeni of Uie Invention] The interference film of this invention needs to satisfy the following 

condii ional (expression. 

Tv> !)8% (I) 3()%<Ti<G0% .... (2) -0.6%/nm<K<-0.2%/nm .... (3) however spectral transmittance with a 
wav(U(»n^Mh I in / in 1V / said interference film | of /120nm 53()nm. sjmciral transmit.tance with a 



wavelength [ in / in Ti / said interference film 1 of 720nm ■ 920nm, and K show the inclination of spectral 
transmittance with a wavelength [ in said interference film ] 

10028] Conditional expression (l) ■ (3) It is for bringing close to the property of the conventional 
absorption mold color correction filter. Conditional expression (l) The conditions for securing the 
brightness of the optical system which gave the interference film of this invention are shown. If the value 
of Tv becomes 98% or less, a quantity of light loss will become remarkable and the light which penetrated 
the interference film will become dark. Conditional expression (2) The conditions for balancing the 
difficulty of manufacture and a color correction function of an interference film are shown. If the value of 
Ti becomes 30% or less, the amount of iaminatings of the thin film which forms the interference film of 
this invention increases, and since control of thickness becomes difficult, the cost of membrane formation 
will increase. On the other hand, if the value of Ti becomes 60% or more, since the effect of color correction 
will become weak, it is not desirable. Conditional expression (3) The conditions for maintaining the blue 
in an image sensor, green, and red color balance are shown. K is conditional expression (3). By being 
satisfied, the quantity of light of the red light which penetrates the interference film of this invention can 
be decreased gradually, and the blue which penetrates the optical system which gave the interference film 
of this invention, green, and red color balance can be kept good. 

[0029] Furthermore, the interference film of this invention is good to form the dielectric layer of a low 
refractive index, and the dielectric layer of a high refractive index by turns, and to form the dielectric 
layer of a nine-layer pile and a low refractive index in the outermost part from five layers. Moreover, in 
this interference film, it is desirable that the optical thickness of the outermost dielectric layer is thin 
compared with the optical thickness of other layers. However, optical thickness is the product of the 
refractive index of a dielectric, and the physical thickness of a dielectric. 

[0030] In this case, when there are few number of layerses than 5, it is conditional expression (2). It 
becomes impossible tx) satisfy Ti<60%. On the other hand, if there are more number of layerses than nine 
layers, control of the thickness at the time of membrane formation will be difficult, and the cost at the 
time of membrane formation will go up. Then, if a number of layers is set to 5, since it will be made to the 
same number of layers as the number of layers of the acid resisting coat conventional only by changing 
the thickness of each layer, there is a merit which can carry out 1 **** ]-izing of the equipment for 
membrane formation. Furthermore, it is conditional expression (l) by forming the layer of a low refractive 
index in the outermost part, and making optical thickness thin compared with other layers. It becomes 
possible tx) be satisfied. 

|0031] Furthermore, as for the interferences film of this invention, it is desirable to have the property of 
decreasing the permeability of the light which prevents rellection of the visible ray appli(Ml to red from 
blue, and is applied to near infrared from red gc^ntly sloping. If it prepares in the image pick up optical 
system of the image pick-up e(juipme.nt which ecpiipped I he wavelength field which covers such an 
interference film of a property over a near infrared ray from image pick-up optical system and a visible 
ray wit.h the image sensor which has sensitivity the observation image obtained will be bright, and color 
reproduct;ion nat.ure will also become good. 

|()()32| Moreover as for the spectral t.ransmitJance property of the whole image pick up opt.ical system 
ecjuipped with said interference I'ilm. it is desirablo lo have satisfied the conditional (expression shown 
Ixdow. 

Tvo> 80% .... (4) Tio<15% .... (5) - 2%/Nm<Ko<-().r)%/lVlm .... (0), however spectral t;ransmiitanc(» with a 



wavelength [ in / in Tvo / said whole image pick up optical system ] of 420nm 530nm, Spectral 
transmittance with a wavelength [ in / in Tio / said whole image pick up optical system ] of 720nm • 
920nm and Ko show the inclination of spectral transmittance with a wavelength I in said whole image 
pick up optical syst^em ] of 620nm. 

[0033] Conditional expression (4) The permeability of the visible ray in said whote'image.pick up optical 
system is specified. When this condition is not fulfilled, a quantity of light loss increases more than the 
conventional thing, and a bright observation image is not obtained. Moreover, conditional expression (4) 
It is also what defined the conditions when the abihty not tjo establish an acid-resisting coat in the field by 
the side of a body most like the optical system of an endoscope. However, since the quantity of light loss in 
the field by the side of a body decreases most when it is possible to establish an acid resisting coat in the 
field by the side of a body most by the not severe reason especially about resistance also according to the 

optical system of an endoscope, it is Tvo>90% (4)' and conditions can also be made severe. Conditional 

expression (5) The conditions for cutting infrared radiation are shown. When the value of Tio becomes 
15% or more, the infrared radiation which is unnecessary light carries out incidence to an image sensor, 
and the image quality of the observation image obtained deteriorates. Conditional expression (6) The 
conditions for keeping good the balance of blue, red, and a green color component are shown. A red 
component becomes weak too much and is not desirable if a red component will become strong too much if 
the value of Ko becomes small, and it becomes large. 

[00341 Furthermore, if the int^^rference film (henceforth an acid-resisting infrared cut coat) which 
decreases the permeabihty of the light which prevents reflection of the visible ray applied green from said 
blue, and is applied to near infrared from red gently sloping prepares in either the image pick up optical 
system of the image pick up equipment of the endoscope which equipped the wavelengt:h field applied to a 
near infrared ray from the light source, an illumination light study system, image pick up optical system, 
and a visible ray with the image sensor which has sensitivity or an illuminat:ion-light study system, it is 
more effective. 

[0035] Since the tip hard division manager of an endoscope can be shortened by doing in this way, 
improvement in a patient's ])ain mitigation or the observation engine performance can be aimed at. 
Moreover, since the system of a processor or the light source adjusted to the conventional absorption mold 
color correction filters can use it as it is, it is very useful. 

[0036] And it is desirable at this time that the product of the spectral transmittance of said whole 
illumination-light study system and the spectral tjransmittance of said whole image pick up optical 
system has satisfied the conditional expression shown below. 

Tvt> 75% .... (7) Tit<]5% .... (8) - 2%/Nm<Kt:<-0.5%/Nm .... (9), however Tvt - said illumination-light 
study system whole - the product of spectral transmittance with a wavelength of 420nm - 530nm to kick 
and spectral transmittance with a wav(dength I in said whole image pick up opiical system ] of 420nm - 
530nm - The product of .^:peclral transmittance with a wavelength I in / in Tit / said whole 
illumination-light study system I of 720nm - 920nm, and spectral transmittance^ wilh a wavelength I in 
said whole image pick up oi)lical system I of 720nm 920nm, Kt shows the inclination of the product of 
spectral transmittance with a wavcdcmgth I in said whole illumination light study sysuwn I of G20nm, and 
spectral txansm iuance with a wavelcMigiJi I in .said whole image pick up optical sysiem I of G20nm. 
10037] Conditional expnvssion (7) The p(»rm(^ahility of the visible ray in said illuminal ion light study 
system an<l said images pick up opiical system is specified. When this condition is not fulfilhul. a (|uantil,y 



of light loss increases more than the conventional' thing, and a bright observation image is not obtained. 
Moreover, conditional expression (7) It is also what defined the conditions when the ability not to 
establish an acid-resisting coat in the field by the side of a body niost like the optical system of an 
endoscope. However, since the quantity of light loss in the field by the side of a body decreases most when 
it is possible to establi'sh an acid-resisting coat in the field by the side of a body most by the not severe 

reason especially about resistance also according to the optical system of an endoscope, it is Tvt;>90% 

(7)' and conditions can also be made severe. Conditional expression (8) The conditions for cutting infrared 
radiation are shown. When the value of Tit becomes 15% or more, the infrared radiation which is 
unnecessary light carries out incidence to an image sensor, and the image quality of the observation 
image obtained deteriorates. Conditional expression (9) The conditions for keeping good the balance of 
blue, red, and a green color component are shown. A red component becomes weak too much and is not 
desirable if a red component will become strong tx)o much if the value of Kt becomes small, and it becomes 
large. 

[00381 As mentioned above, even if it makes an absorption mold color correction filter thinner than before 
or removes by using the interference film of this invention, the spectral transmittance of the wavelength 
applied to a near-infrared region from red as usual by the whole image pick-up optical system (or 
illumination-hght study system) can fully be decreased, and good color reproduction nature can be 
planned, shortening the overall length of image pick up optical syst>em. 

10039] Moreover, it is the further above-mentioned conditional expression (l) about said acid-resisting 
infrared cut coat prepared into said image pick up optical system or said illumination-light study system. 
- (3) It will become more effective, if it forms so that it may fill. 

l0040l Moreover, said acid resisting infrared cut coat prepared into said image pick-up optical system or 
said illumination-light study system is good to form the dielectric layer of a low refractive index, and the 
dielect ric layer of a high refractive index by turns, and to form the dielectric layer of a nine layer pile and 
a low refractive index in the outermost part from five layers. Moreover, as for this acid-resisting infrared 
cut coat,, it is desirable that, the optical thickness of the outermost dielectric layer is thin compared with 
t he optical thickness of other layers. However, opt ical t.hickness is the product of the refractive index of a 
(li(>lectTic, and the physical thickness of a dielectric. 

10041] By the way, the following two methods can be considered about adjustment of a spectral 
tr.ansmit:tance property, 

100^121 The 1st is a method using both said acid-resisting infrared cut coal and the compensating filtx?r 
(absorpt.ion mold color correction filter) which absorbs t:he light applied to near-infrared from red. The 
numlu^r of iJie fields in which the thickness of an absorption moltl color correction filter and the 
acid-resisting infrared cut coat which are estal)lish(ul in optical system are established can adjust the 
spectral I ransmitian<!(^ properly in this case. Therefor<\ it is possible to make said acid-resisting infrared 
cut coat into the 2m\ page, the 3rd page, an increase, or the thing that was alike in the spectral 
I ransmi trances property in each case, if it carries out as only the 1st page of said acid resisting infrared 
<!ut coat is prepared and an absorption mold color cornu'iion filler is madi* tJiin, when an absorption mold 
<:ol<)r <:orr(u:ti()n filtx^r does not have to be made not much thin. Sinc() it can absorb with the absorption 
mold color t:orr(HMion filter which absorbs the light, which applies ih(» stray light rellected on ilie 
acid-resisting infrared cut coat to near infranMl from nul wIkmi using this method, the Hare and a ghost 
can Im^ prev<».nled. 



[0043] The 2nd is the method of using two or more said acid-resisting infrared cut coats. In this case, the 
number of pages of the acid-resisting infrared cut coat established in optical system performs adjustment 
of a spectral transmittance property. What is necessary is to carry out, and just to reduce the number of 
fields, when the permeability of near infrared light wants to decrease not much, the increase of the 
number of the pages of said acid-resisting infrared cut coat, and when the perm6rfbility ef near infrared 
light wants to decrease. If this method is used, since an absorption mold color correction filter is 
completely removable, shortening of the overall length of optical system can be promoted. 
[0044] Moreover, it is also possible tx) combine said 1st and 2nd method. Color reproduction nature can 
make it improve more by doing in this way. there are few quantity of light losses by such method -- it is 
bright, color reproduction nature is good, and image pick up equipment with easy manufacture is 
obtained. 

[0045] When the number of sheets of the lens equipped with the refractive power which said image 
pick-up optical system or said illumination-light study system has was four or less sheets, the rate of 
occupying to the whole optical system of an absorption mold color correction filtx^r was conventionally 
large, but since an absorption mold color correction filter can be made thin by preparing said 
acid-resisting infrared cut coat into said image pick up optical system or said illumination light study 
system, it becomes possible to shorten the overall length of optical system sharply. 

[0046] Moreover, the image pick up equipment using the interference film of this invention can also be 
applied to the endoscope which performs the lasing using laser light. In this case, the wavelength of the 
laser light which performs laser treatment is interference film A (J) which decreases the permeabihty of 
the filter which absorbs the laser light of one or more sheets in the optical system of image pick up 
equipment, and the laser light of N side since it is a near infrared region. It is desirable to satisfy the 
conditional expression which prepares and is shown below. 

Tva (J) >98% (J= 1, 2, N) .... (10) 30% - < - Tia (J) <60% (J= 1, 2, N) .... (11) Tab<5% .... (12) Tia (l) x 
- Tia (2) X X - Tia (N) xTab<l% .... (13) - however Tva (J) Said interference film A (J) Spectral 
transmittance with a wavelength or420nm - 530nm which can be set, Tia (J) Said interference film A (J) 
The spectral transmittance in the wavelength of the laser light which can be set, the spectral 
transmittance in the wavelength of the laser light in the filter with which Tab absorbs said laser light, 
and N are said interference film A (J). The number of pages is shown. 

[0047] Here, conditional expression (10) shows the conditions for securing the brightness of optical systx^m. 
Conditional expression (11) is interference film A (J). The conditions for keeping good the balance of the 
difficulty of manufacture and the effect which cuts laser light are shown. Tia (J) When a value becomes 
30% or less, it is interference film A (J). Since the number of laminatings increases and control of 
thickness becomes difficult, ihe cost at the time of membrane formation increases. On th(> other hand, if a 
spectral transmittance property hocromes 60% or more, the effect which cuts laser light will become wo^ak. 
Conditional expression (12) is interference film A (J). The conditions for not making I many I the number 
of the fields to establish are shown. It is interference film A (J) in order to drop laser luminous intensity 
in not satisfying this conditional expression ( 12). Although the number of the fields which must be 
est.ablished increases, since a limitation is in lens number of sheets, it is interference film A (J). The 
numln^r of t,he fields which musi be esiahlished runs short. Conditional expression (13) shows the 
condit ions for making it an ohsc^rvat ion imajire not confused, even if laser light carries out incichmce tn an 
image sensor. 



[0048] Moreover, interference film A which decreases the permeability of the filter which absorbs the 
laser light of one or more sheets in the image pick-up optical system of the image pick up equipment, and 
the laser light of N side when applying the image pick-up equipment using the interference film by this 
invention to the endoscope which performs the lasing (J) You may constitute so that the conditional 
expression which forms the interference film B which decreases the permeability of laser light, and is 
shown below may be satisfied. 

Tva (J) <98% (J= 1, 2, N) .... (14) 30% - < Tia (J) <60% (J= 1, 2, N) .... (15) TinxTab<5% .... (16) 
Tia (1) X Tia (2) x .... x - Tia (N) xTinxTab<l% .... (17) However Tva (J) Said interference film A (J) 
Spectral transmittance with a wavelength or'120nm - 530nm which can be set, Tia (J) Said interference 
film A (J) Spectra] transmittance in the wavelength of the laser light which can be set, The spectral 
transmittance in the wavelength of laser light [ in / in Tin / said interference film B ], the spectral 
transmittance in the wavelength of the laser light in the filter with which Tab absorbs said laser light, 
and n are said int>erference film A (J). The number of pages prepared is shown. 

[0049] Here, conditional expression (14) shows the conditions for securing the brightness of oi)tical system. 
Conditional expression (15) is interference film A (J). The conditions for keeping good the balance of the 
effect which cuts the difficulty and laser light of manufacture are shown. Tia (J) When a value becomes 
30% or less, it is interference film A (J). Since the number of laminatings increases and control of 
thickness becomes difficult, the cost at the time of membrane formation increases. On the other hand, if a 
spectral transmittance property becomes G0% or more, the effect which cuts laser light will l)ecome weak. 
Conditional expression (16) is interference film A (J). The conditions for not making I many ] the number 
of the fields to establish are shown. It is intc^rference film A (J) in order to drop laser luminous intensity, 
in not satisfying this conditional expression (16). Although the number of the fields which must be 
established increases, since a limitation is in lens number of sheets, it is interference film A (J). The 
number of the fields which must be established runs short. Conditional expression (17) shows the 
conditions for making it an observation image not confused, even if laser light carries out incidence to an 
image sensor. 

|0050l Furthermore, said interference film A (J) The layer of the dielectric of a low refractive index and 
the layer of the (lielox.-tric of a high refractive index may be formed by turns, and the layer of the dielectric 
of a nine-layer pile and a low refractive index may be formed in the outermost part from five layers on the 
assumption that the above-mentioned monogra|)h affair type is satisfied. Moreover, this interference film 
A (J) It is good to form so that the optical thickness of the dielectric of the out^ermost, layer may become 
thin compared with the optical thickness of other layers. However, optical thickness is the product, of the 
refractive index of a dielectric, and the physical thickness of a dielectric. 

10051 1 When thic^kness of an, absorj)! ion mold color correction filter was made thin if it was in the 
endoscope in which the conventional laser In^atment is possible as exi)lained until now, the fault an 
observation image is confused i)y las(^r light had occurred. However, according to this invention, it is 
interference film A (J). Laser luminous int.(Misity which laser luminous intensity is decreased and reaches 
an image sensor by preparing two or mon^ pages and satisfying the above-mentioned conditional 
(expression (13) or (17) can be weakened, and \hv. fault that an observat.ion image is confused can be 
canceled. Moreover, since accor<ling lo this invention do/cMis of layers do not need to u.s(» iwo or inori^ 
sh(uMs of a certain interference pattern color correction filter, eit.her. even when usinti: th(» las(»r of high 
powcer like before, reduction of cost is at tainted. 



[0052] As menfjoned above, according lo this invention, in the image pick up equipment which equipped 
image pick up optical system and the wavelength region applied to a near infrared ray from a visible ray 
with the imago sensor which has sensitivity, productivity is good and cheap, shortening the overall length 
of image pick up optical system, it can be bright and the good image pick up equipment of color 
reproduction nature can be offered. Moreover, when applying the image pick up equipjnent using the 
interference film by this invention to an endoscope, the aforementioned effect is acquired, with 
compatibility with the conventional model maintained. Furthermore, if the image pick up equipment 
using the interference film by this invention is applied to the endoscope in which laser treatment is 
possible, the outstanding effect that turbulence of the observation image by intense laser light can be 
prevented will also be acquired. 

[0053] Hereafter this invention is explained to details based on the illustrated example. 
[0054] 1st example drawing 1. is a cross section in alignment with the optical axis in which the 
configuration of the image pick up equipment concerning this example is shown. The image pick up 
equipment 20 of this example serves as the image pick up optical system 21 from the image sensor 22 
which has sensitivity in the wavelength region applied to a near infrared^ray from a visible ray The 
image pick up optical system 21 arranges and constitutes a concave lens 23, a convex lens 24, the 
absorption mold color correction filter 25, the field lens 26, and image sensor cover glass 27 sequentially 
from the body side which is not illustrated. C5000 by Hoya Corp. with a thickness of Q.Gmm is used for 
the absorption mold color correction filter 25. Moreover, the acid-resisting infrared cut coat (interference 
film which decreases the permeability of the hght which prevents reflection of the visible ray applied 
green from blue, and is applied to near-infrared from red gently- sloping) is established in body side 25a of 
the absorption mold color correction filter 25, and image side 25b. The common acid-resisting coat is 
established in the field which touches the air of other lenses. 

[0055] The acid-resisting infrared cui coat established in body side 25a of the absorption mold color 
correction filter 25 and image side 251), respectively is the dielectric MgF2 of a low refractive index, as 
shown in drawmg 2 . Dielectric Zr02 of a layer and a high refractive index The five-layer laminating of 
the layer is carried out by turns, and it is formed. And the outx^rmost layer is the dielectric MgF2 of a low 
refractive index. It is a layer and optical thickness is thin rather than other layers. Moreover this 
acid-resisting infrared cut coat is the conditional expression (l) of the above-mentioned [ spectral 
transmittance J, (2), and (3). It is formed so that it may be satisfied. In addition, the numeric character 
indicaUul among drawing is the optical thickness nd in each class (n shows the refractive index of a thin 
film and d shows the physical thickness of a thin film). 

10056] Moreov(^r. he is trying for ihe sp(u:tral transmittance of the whole image pick up optical system lo 
he satisfied with tJiis example ef th(^ above mentiioned conditional expression (4). (5). and (0) combining 
the 2nd page of an acid-resisting infranMl cut (roat, and an absorption molil <:olor correction filler. 
10057] The spetMral transmittance propert.y of the absorption mold color correction filt:er and 
acid-resisting infranul cut coat which are us<ul for the image pick up equipment of this (example, and a 
common acid-resisting coat is shown in drawing :^ and 4. respectively ( drawing 1 is t.he partial enlarged 
view of drawiiULil). ^rhe spectral transmittance property of an absorplJon mold color cornuM ion filler with 
a thickness of O.Gmm of using a line lor i ht^. image pickup eciuipmeni of this (example, the speciral 
transmittance propc^rly of an acid n^sisiing infranul cut coat of using h linc^ for t.hr. image pick up 
(Mjuipment of this example, the spociral transmittance properly of an acid resisi ing coal with c:ommon c 



line, and d line show the spectral transmittance properly when aligning the 2nd page of an acid-resisting 
infrared cut coat with an absorption mold color correction filter with a thickness [ said ] of 0.6mm among 
each drawing. Moreover, e line shows the spectral transmittance property at the time of setting thickness 
of said absorption mold color correction filter to 1.6mm, and has taken it up as an example of reference. 
Moreover, the^value of'K shown in drawing 3 is conditional expression (3). It is related and the inclination 
of spectral transmittance with a wavelength [ in an acid-resisting infrared cut coat] of 620nm is shown. 
[00581 As shown in drawing 3 and 4, by setting and using the 2nd page of an acid-resisting infrared cut 
coat and an absorption mold color correction filter with a thickness of 0.6mm shows that it can be made 
very similar with the spectral transmittance property of the conventional absorption mold color correction 
filter that thickness is 1.6mm. 

10059] Furthermore, drawing 5 is a graph which shows the spectral transmittance property of the image 
l)ick-up optical system 21 in the image pick up equipment of this example, f line shows the spectral 
transmittance property of the image pick up optical systx^m 21. Moreover, g line shows the spectral 
transmittance property of the image pick up optical system 21 at the time of using the compensating 
filter whose conventional thickness is 1.6mm, and has taken it up as an example of reference. The value 
of Ko shown in drawing 5 is conditional expression (6). It is related and the inclination of spectral 
transmittance with a wavelength [ in the image pick-up o])tical system 21 of the image pick-up equipment 
of this example ] of 620nm is shown. It understands that it can be shown in drawing 5 and the spectral 
transmittance property can be made similar [ like I with the conventional thing also about the image 
pick up optical system 21. ' 

fOOGOl As mentioned above, in this example, by using an acid-resisting infrared cut coat, thickness of an 
absorption mold color correction filter can be made into 40% or less of the conventional filter thickness, 
and the overall length of image pick up optical systx?ni can be shortened sharply. Therefore, if the image 
pickup equipment of this example is builtinto the pointof an endoscope, maintaining compatibility with 
e(|uipment conventionally it is good, and the tip hard division manager is short, and it is bright, and color 
reproduci ion nature can offer the endoscope which can plan a patient's relief 

lOOGl] In addition, in this example, although the acid-resisting infrared cut coat is established in both 
.si(l(^s of the absorption mold color correction filter 25. even if it establishes this acid-resisting infrared cut 
i'A)i\\ in ol her lens sides, the same effect is acquired. 

10062] 2nd example drawing G is a cross section in alignment with the optical axis in which the 
configuration of the image pick up equii)ment concerning this example is shown. With the image pick up 
e(pnpm<mt of this example, only an acid-resisting infrared cut coat is made to perform color correction. 
The ima^^(*. pick up equipmont 30 of this example sorv(\s as the image pick up optical system 31 from the 
imag(^ snnsor 32 which has sensit.ivity in the wavehuigth region applied lo a near infrared ray from a 
visible* ray The imag(^ pick-up optical system 31 arranges and const.ilulp.s cover glass 33, a conv<^x lens 34. 
th(^ field lens 35, and image sensor cover glass 36 sequentially from the body side which is not illustraf ed. 
Th(^ acid-resisting infrared cut coat is established in body side 33a of cover glass 33, body side 34a of a 
conv<^x lens 34 and image side 3'lb, and body side 35a of th(^ field lens 35. This acid-resisting infrared cut 
c(»ai is formed with th(^ interference film which dcHireases ihe permc^ability of the light which prevents 
nillcciion of i.lie visible ray applied green Irom blucv and is appIiiMl »o near infrared from red 
irently slopiniL^. Moreover, the common acid-resistinij: coal is osiablished in image side 33b of cover glass 33. 
|()()(J3| Tli(» acid-resisting infrared cut coat established in I he imag(^ pick up ecpiipment of 1 his example is 



the dielectric MgF2 of a low refractive index, as shown in drawing 7 . Dielectric Zr02 of a layer and a high 
refractive index The five layer laminating of the layer is carried out by turns, and it is formed. And the 
outermost layer is the layer of the dielectric MgF2 of a low refractive index, and optical thickness is thin 
rather than other layers. This acid-resisting infrared cut coat is the conditional expression (l) of the 
above-mentioned [ spectral transmittance ], (2), and (3). It is formed so that it maj^ be satisfied. Moreover, 
with the image pick up equipment of this example, since it formed in the glass material of a refractive 
index higher than what showed the acid resisting infrared cut coat to the 1st example, the permeability of 
the wavelength of a near-infrared region has fallen. Thus, the direction which formed the acid-resisting 
infrared cut coat in glass material with a more high refractive index can lower the permeability of the 
wavelength of an infrared region, and the effect of color correction becomes large. In addition, the numeric 
character indicated among drawing is the optical thickness nd in each class (n shows the refractive index 
of a thin film and d shows the physical thickness of a thin film). 

[0064] Moreover, although the acid resisting infrared cut coat is prepared the 4th page into the image 
pick-up optical system 31 in this example, the spectral transmittance of the image pick up optical system 
31 is the above-mentioned conditional expression (4), (5), and (6). It is satisfied. 

[0065] The spectral transmittance property of the acid-resisting infrared cut coat in the image pick up 
equipment of this example and a common acid-resisting coat is shown in drawing 8 and 9, respectively 
( drawing 9 is the partial enlarged view of drawing s). The spectral transmittance i)ro])erty per page of an 
acid-resisting infrared cut coat of using h line for the image pick up equipment of this example, and i line 
show the specta-al transmittance property at the time of piling up the 4th page of this acid-resisting 
infrared cut coat among each drawing, c line shows the spectral transmittance property of a common 
acid-resisting coat. Moreover, e line shows the spectral transmittance property at the time of setting 
thickness of an account absorpt ion mold color correction filter (C5000 by Hoya Corp.) to 1.6rhm, and takes 
it up as an example of reference. Moreover, the value of K shown in drawing 8 is conditional expression (3). 
]t is related and the inclination of spectral transmittance with a wavelength I in an acid-resisting 
infrared cut coat] of 620nm is shown. 

[0066] As shown in drawing 8 and 9. by using an acid resisting infrared cut coat in piles the 4th i)age 
shows that it can be made very similar wit;h the spectral transmittance j)roperty of the conventional 
absorption mold color correct ion filter that thickness is 1.6mm. 

[0067] Furthermore, drawing 10 is a graph which shows the spectral transmittance property of the image 
])ick-ui) optical system 31 in the image pick-up equipment of this example, j hne shows the spectral 
transmittance properly of lh(^ image pick up optical system 31 among drawing. Moreover, g line shows 
the spect.ral tTansmit.tance prnporly of the image pick up oi)tical systx^m 31 at the time of using t;he 
compensating filter whose conventional thickness is 1.6mm, and has takon it up as an example of 
reference. The value of Ko shown in drawimr 10 is conditional expression (6), It is relaKui and the 
inclinal:ion of spectral ixansmitianci^ wit.h a wavelength I in the image pick up opti<ral system 31 of the 
image pick up equipment of this example I of 620nm is shown. As shown in drawinir 10 . it understands 
iJiat the spectral t ransmit.tancc^ prop(*.rty can be made similar with the.conventional thing also about the 
image pick up optical syst:em 31. 

I0068i As mentioned above, in ihis (^xamplo. sini:e it is not necessary to uso an ahsorpiioii mold color 
correct ion filter at all. \ hr ovcM all Iomium h of ihe image pick up opt ical .system 31 can hi- shorituied shar|)ly. 
Moreover since it is not n<u:c.>.sary to us(» ihn conventional interference pattern color correction filter 



productivil^y is good, and is cheap, it is bright, and the good small image pick up equipment of color 
reproduction nature can be offered. Therefore, if the image pick up equipment of an example is built intx) 
the point of an endoscope, maintaining compatibility with equipment conventionally, it is good, and the 
tip hard division manager is short, and it is bright, and color reproduction nature can offer the endoscope 
which can plan a patient's relief 

[0069] The image pick up equipment of 3rd example this example is for using for an endoscope. Drawing 
11 is a cross section in alignment with the optical axis in which signs that the image pick-up equipment of 
this example is carried in the point of an endoscope are shown, the image pick up equipment 39 of this 
example arranges and constitutes the image sensor 41 which has sensitivity from image pick up optical 
system 40 and a visible ray in the wavelength region applied to a near infrared ray sequentially from the 
body side which is not a drawing example. The cable 42 for transmitting a picture signal to the processor 
which is not illustrated is connected to the image sensor 41. The image pick up optical system 40 
arranges and constitutes the 1st lens 43, the 2nd lens 44, the 3rd lens 45, the absorption mold color 
correction filter 46, and the cover glass 47 of an image sensor sequentially from the body side which is not 
illustrated. C5000 by Hoya Corp. with a thickness of 0,6mm is used for the absorption mold color 
correction filter 46. Moreover, an acid-resisting coat is not established in body side 43a of the 1st lens 43 
from a tolerant problem, but the common acid-resisting coat is established in lens sides other than this. 
[0070] On the other hand, the tip illumination-light study systi?m 49 put side by side to the endoscope 
point with image pick up equipment 39 arranges and constitutes the 1st lens 50. the 2nd lens 51, and the 
3rd lens 52 sequentially from the body side which is not illustrated. Moreover, behind the 3rd lens 52, the 
light guide 53 connected with..the light source which is not illusljrated is arranged. The acid-resisting coat 
is not established in body side 50a of the 1st lens 50 from a tolerant problem. The acid-resisting infrared 
cut coat is established in body side 52a of the 3rd lens 52, and image side 52b. This acid-resisting infrared 
cutcoat has the same conRguiration as what was shown in the 2nd example, and a spectral transmittance 
property and is conditional expression (l), (2), and (3). It is satisfied. The common acid-resisting coat is 
established in other lens sides. 

10071 1 Drawinir 12 is a graph which shows the product of the spectral transmittance of the image pick up 
optical sysK^m 40, and 1,he spectral transmittance of the ti|) illumination-light study system 49. k line 
shows t he product, of t he spect ral transmittance of the image pick up optical systi^m 40, and the spectxal 
txansmittance of the tip illumination-light study system 49 among drawing. The value of Kt is conditional 
expression (9). It is related and the inclination of the product of spectral transmittance with a wavelength 
I in t.he image pick up o|)l;ical system 40 J of 620nm and spectral transmittance with a wavelength [in the 
tip illumination-light study system 49 J of 620nm is shown. I line shows (he product of the spectral 
transmittanc(^ of t.he conventional image pick up optical system (C5()00 by Moya Corp. with a thickness of 
1.6mm is |)r(*pared as a componsating filter, and l;he common acid-resisting coat, is prepared), and the 
S|)ectral transmittance of a tip illumination-light study system. As shown in drawing 12 , also in this 
example, it. turns out. that t.he spect;ral transmittance property is similar with the conventional t.hing. 
|()072| As mentioned above, in this example, maintaining the compatibility of a syst;em with eciuipment 
conventionally, since the sanu* color reproduction nal,ure as the convcuit.ional t.hing could be realized and 
it did not moreovt^r ntuul to have a thick filler into optical system too much, sliortening of the tip hard 
division manager of an endoscope is attained, and a patient*s pain mit igation can be aimed at.. 
|()()73| The. images pick up e<iuipment of 4t h example this example is for using for an endoscope. Drawing 



13 is a cross section in alignment with the optical axis in which the configuration of the image pick up 
equipment concerning this example is shown, the image pick up equipment 39 of this example arranges 
and constitutes the image sensor 41 which has sensitivity from image pick up optical system 40 and a 
visible ray in the wavelength region applied to a near infrared ray sequentially from the body side which 
is not a drawing example. The cable 42 for transmitting a picture signal to th^ processor which is not 
illustrated is connected to the image sensor 41. The image pick up optical system 40 arranges and 
constitutes the 1st lens 43, the 2nd lens 44, the 3rd lens 45, the absorption mold color correction filter 46, 
and the cover glass 47 of an image sensor sequentially from the body side which is not illustrated. C5000 
by I-loya Corp. with a thickness of 0.6ram is used for the absorption mold color correction filter 46. 
Moreover, an acid resisting coat is not established in body side 43a of the 1st lens 43 from a tolerant 
problem, but the common acid resisting coat is established in lens sides other than this. 
^074] On the other hand, the illumination-light study system 48 put side by side to the endoscope point 
with image pick up equipment 39 arranges and constitutes the tip illumination- light study system 49, the 
light guide 53, and the incidence one end optical element 54 sequentially from the body side which is not 
illustrated. The incidence one end optical element 54 is connected to the light source which is not 
illustrated. 

[0075] The tip illumination light study system 49 arranges and constitutes the 1st lens 50, the 2nd lens 
5L and the 3rd lens 52 sequentially from the body side which is not illtistrated. Except for body side 50a 
of the 1st lens 50 with a resistance top problem, the common acid-resisting coat is estabUshed in the field 
of each lens which constitutes the tip illumination light study system 49. Moreover, the incidence one end 
optical element 54 consists of single fiber .lots which have the clad section of a low refi-active index in a 
peri|)hery te the core section of a high refractive index, and has removed the nonuniformity of the light 
which carries out incidence to a light guide 53. Furthermore, the acid-resisting infrared cut coat is 
eslahlished in body side 54a of this incidence one end optical element 54, and image side 54b. This 
acui resisting infrared cut coat has the same configuration as what was shown in the 2nd example, and a 
spect ral t.ransmittance property, and is conditional expression (l), (2), and (3). It is satisfied. 
|007Gl Drawing 14 is a graph which shows the product of t:he spectral t;ransmittance of the image pick up 
o|)tical systx^m 40, the spectral transmittance of the tip illumination-light study system 49, and the 
spectral transmittance of the incidence one end optical element 54. k' line shows the product of the 
sp(u;tTal transmittance of the image pick up optical system 40, the spectral transmittance of the tip 
illumination-light study system 49, and the spectral transmittance of the incidence one end optical 
(element 54 among drawing. The value of Kt is conditional expression (9). It is relate.d and the inclination 
of the product of spectral transmittance with a wavelength of G20nm, spectral transmittance with a 
wavelength I in the tij) illumination-light study system 49 1 of 620nm, and t.he spectral transmittance of 
ih<' incidence one end optical element 54 in the image pick up optical system 40 is shown. V line shows the 
product of tJie spectral transmittance of the conventional image pick up optical system (C5000 by Hoya 
Corp. wit h a t hickness of l.Gmm is prepared as a compensating filter and t he common acid resisting coat 
is |>repared), the spectral transmittal nee of a tip illumination-light study system, and the spectral 
transmittance* of an incidence one end optical element. As shown in drawinif 14 , also in t;his example, it 
lurnsoui thai the .spectral iransmiiiance pro|)eriy is similar with th(» conventional tiling. 
10077] In addition, in tliis example, although the acid-resisting infrared cut coat was established in body 
sid(^ 54a of the incidence one end optical elenuMit 54. and image side 54b, the incidence one end optical 



element 54, the tip illumination- light study system 49, and the image pick up optical system 40 may be 
distributed, and an acid-resisting infrared cut coat may be prepared, and may be centralized on any the 
one. 

[0078] As mentioned above, in this example, maintaining the compatibility of a system with equipment 
conventionally, since-^the same color reproduction nature as the conventional thing could be realized and 
it did not moreover need to have a thick filter into optical system too much, shortening of the tip hard 
division manager of an endoscope is attained, and a patient's pain mitigation can be aimed at. 
[0079] The image pick up equipment of 5th example this example is for using for an endoscope. Drawing 
15 is a cross section in alignment with the oj)tical axis in which signs that the image pick up equipment of 
this example is carried in the point of an endoscope are shown, the image pick up equipment 55 of this 
example arranges and constitutes the image sensor 57 which has sensitivity from image pick up optical 
system 56 and a visible ray in the wavelength region applied to a near infrared ray sequentially from the 
body side which is not a drawing example. The cable 58 for transmitting a picture signal to the processor 
which is not illustrated is connected to the image sensor 57. The image pick up optical system 56 
arranges and constitutes the 1st lens 59, the 2nd lens 60, the 3rd lens 61, and the cover glass 62 of an 
image sensor sequentially from the body side which is not illustrated. The acid-resisting infrared cut-off 
filt>er (interference film which decreases the permeability of the light which prevents reflection of the 
visible ray applied green from blue, and is applied to near-infrared from red gentlysloping) is prepared in 
body side 61a of the 3rd lens 61, and image side 61b. This acid-resisting infrared cut coat has the same 
configuration as what was shown in the 2nd example, and a spectral transmittance property, and is 
conditional expression (l), (2), and (3). It is satisfied. 

1.0080] Moreover, an acid-resisting coat is prepared from a tolerant problem, and it does not break into 
body side 59a of the 1st lens 59, but the common acid-resisting coat is established in the body sides 59a 
and 61a and lens sides other than image side 61b. The tip illumination-light study system 49 and a light 
guide 53 are the same configurations as the 3rd example. 

[0081] Drawing 1 G is a graph which shows the product of the spectral transmittance of the image pick up 
optical system 56 and the spectral transmittance of the tip illumination-light study system ^9 in this 
example, m line shows the product- of the spectral transmittance of the image pick-up optical system 56, 
and the spectral transmit tance of t.he tjp illumination-light study system 49 among drawing. The value of 
Kt is conditional expression (9). It is related and the inclination of the product of spectral transmittance 
with a wavelength I in the image |)ick-up optical system 56 ] of 620nm and spectral transmittance with a 
wavelengt:h I in the tip illuminat.ion-light study systx^m 49 J of 620nm is shown. Moreover I line shows llie 
product of tJie spectral lransmilJ.anc(^ nf t:he conventional image pick up optical sysKmi (C5000 by Iloya 
Corp. with a thickne.ss of l.Omm is prepanul as a compensating filter, and the common acid-resisting coat 
is prepared), and the spectral transmittance of a ti]) illumination-light study system. As shown in 
drawing 16 . also in this example, it turns out that t;he spectral transmitt;ance propc^rty is similar wit.h the 
conventional thing. 

10082] As mentioned above, in t his example. maint;aining t,he compatibility of a system witih (upiipment, 
conventionally, since t.he sann^ color n^production nature as the conventional thing could Ix* realized and 
it did not moreover netui to have an ab.sorption mold color corr(H:tion HIkm' into image pick up optical 
system like tJi(^ image pick up (MjuipnKMit, of t;h(^ 3rd example, shortening of t h(^ tip hard division manager 
of an endoscope is attained further, and a patient's pain mitigation can be aimed at. 



[0083] In addition, although the acid-resisting infrared cut coat is established in this and the both sides in 
the tip illumination-light study system 49 put side by side the inside of the image pick up optical system 
56 in this example, all acid-resisting infrared cut coats may be established in either the image pick up 
optical system 56 or the tip illumination-light study system 49. 

f0084j the dielectric which forms the acid-resisting infrared cut coat used in the 1st thru/or the 5th 
example here - MgF2 Zr02 it is ■ although - as the dielectric which is not necessarily restricted to these 
and has the refractive index of height - for example, Ti02 Si02 You may use. Moreover, in the 3rd thru/or 
the 5th example, since the acid-resisting coat is not established in the lens side which is in a body side 
most, respectively, the spectral transmittance of the wavelength of the visible region in an 
illumination-light study system or image pick up optical system is a little low. Then, if an acid-resisting 
coat with sufficient resistance is established in this field with a precise film configuration by sputtering, 
the ion forming-membranes method, etc., the spectral transmittance of the wavelength of a visible region 
can be raised sharply. 

[0085] 6th example drawing 17 is a cross section in alignment with the optical axis in which the 
configuration of the image pick up equipment concerning this example is shown. This image pick up 
e(iuipment is carried in the endoscope which performs YAG laser treatment. As shown in drawing 17 , the 
image pick up equipment 65 of this example arranges and constitutes the image pick up optical system 
66 and an image sensor 67 sequentially from the body side which is not illustrated. The cable 68 for 
transmitting a picture signal to the processor which is not illustrated is connected to the image sensor 67. 
The image pick up optical system 66 arranges and constitutes a concave lens 69, a convex lens 70, a 
convex lens 71, the absorption mold laser cut filter 72, and the coyer glass 73 of an image sensor 
seciuentially from the body side which is not illustrated. Drawing 74 is arranged between the concave lens 

69 and the convex lens 70. 

[0086J In image side 69b of a concave lens 69, it is interference film A (l). In body side 70a of a convex lens 

70 it js interference film A (2). In image side 70b of a convex lens 70, it is interference film A (3). In image 
side 71b of a convex lens 71, it is interference film A (4). It is prei)ared, respectively. Moreover, an 
acid-resisting coat is not established in body side G9a of a concave lens 69 from a tolerant reason, but the 
common acid-resisting coat is established in body side 7Ia of a convex lens 71. HA- 15 by Hoya Corp. with 
a thickness of 1.2mm are used for the absorption mold laser cut fillx^r 72. 

10087] Drawing 18 is interference film A (l) prei)ared in the image pick up optical system 66 of this 
example. Or A (4) It is drawing showing a configuration. As sho\yn here, it is interference film A (]). Or A 
(4) MgF2 which is all the dielectric of a low refractive index Zr02 which is the dielectric of a layer and a 
high refractive index Five layers of layers are piled up by turns, and it is MgF2 of a low refractive index. 
Th(* laminating of the layer is carried out to the outermost part. Moreover MgF2 of this outermost part 
The opi ieal thickne.ss of a layer is thin compared wiih the optical thickness of other layers. In addition, 
ih(^ numeric value shown all over drawing is the oi)tical t:hickness (nd) in each class. 

|()088| At this example, it is interference film A (l). Or A (4) And the absorpt ion mold laser cut filti-.r 72 is 
con.^tituted so that the above-mentioned condit.i<mal expression (10) l,hru/or (13) may be satisfied, namely 
Tva U) >98% U= 1 2. 3, 4) it is moreover, interference film A (l) Or A (4) and t,he spectral lira nsmil lance 
of an YAii la.ser with a wavelengili I in the absorption mold la.ser cut filler 72 | of I064nm ■ Tia (J) 
=r).5%Tal)=3% Tia (l) x - Tia (2) x - Tia (3) x - Tia (4) It is xTal)=a3%. 

|(K)89| When only tlie conventional absorption mold las(»r cut filler is used by the above, in order to make 



the spectral transmittance of an YAG laser 0.3% At this example, it is interference film A (J) (J= 1, 2, 3, 4) 
to having set thickness of a filter \o 2mm. By using, thickness could be set to 1.2mm tor the absorption 
mold laser cut filter, and the overall length of the image pick up optical syst>em 66 was able to be 

short>ene(l. 

[0090] 7th example ' drawing 19 is a cross section in alignment with the optical axis in which the 
configuration of the image pick up equipment concerning this example is shown. This image pick up 
equipment is carried in the endoscope in which two kinds of laser treatment, an YAG laser and 
semiconductx)r laser, is possible. As shown in drawing 19 , the image pick up equipment 75 of this 
example arranges and constitutes the image pick up optical system 76 and an image sensor 77 
sequentially from the body side which is not illustrated. The cable 78 for transmitting a picture signal to 
the processor which is not illustrated is connected to the image sensor 77. The image pick up optical 
system 76 arranges and constitutes a concave lens 79, a convex lens 80, a convex lens 81, the absorption 
mold laser cut filter 82, and the cover glass 83 of an image sensor sequentially from the body side which is 
not illustrated. 

[0091] In body side 80a of a convex lens 80, it is interference film A (l). In image side 82b of the absorption 
mold laser cut filter 82, it is interference film A (2), It is prepared. Moreover, interference film Bl which 
cuts YAG laser light into body side 8la of a convex lens 81 Interference film B-2 which cuts semiconductor 
laser light into body side 82a of the absorption mold laser cut filter 82 It is prepared. Moreover, an 
acid-resisting coat is not established in body side 79a of a concave lens 79 from a tolerant reason, but the 
common acid-resisting coat is established in each other lens sides. 

[0092] To a visible ray, conditional expression (14) consists of image pick-up equipment 75 of this exami)le 
so that conditional expression (15) thru/or (17) may be satisfied to an YAG laser and semiconductx)r laser. 
Inrxi^rference film A to an YAG laser with a wavelength of 1064nm and semiconductor laser with a 
wavelength of 810nm (l) A (2) Bl and B-2 And the spectral transmittance of the absorption mold laser. cut 
filter 82 is shown below. 

[0093] interference film A (l) A (2) 131 and the spectral transmittance of an YAG laser with a wavelength 
[ in the absorption mold laser cut filter 82 ] of 1064nm - Tia (l) =55% - Tia (2) =57%Tab=22%Tin=6% 
(interference film Bl) 
Tia (1) xTia(2) It is xTinxTab=0.4%. 

|0()94l interference film A (l) A (2) B-2 and receiving-semiconductor laser with a wavelength I in the 
absorption mold laser cut filter 82 ] of 810nm spectral transmittance Tia (1) =45% Tia (2) 
=51%Tal)=9%Tin=6% (interference film B-2) 
Tia (1) xTia(2) It is xTinxTab=0.1%. 

|()095l In addition, interference film A used in thi.s (example (l) A (2) The configuration is t.he same as ihnt 
of what was shown in l;he 6l.h .examphv- Inlerlerence film A (l) Interference film A (2) Sp(M:lral 
transmittance differs, because the refractjvi^ indexes of t he lens which is a substralx^ differ. 
|0096l Thus, the image pick up e(|uipment. of t his example can attain shortening of t;he tip hard division 
manag(^r of an endoscope by having at.tained shortx^ning of t;he overall lengtih of image |)ick up optical 
system, without using an excessive filter, when it can carry in tJie endoscope in which two kinds of lasc^r 
irnainKMii, an YAG laser and semiconductor lascu*. is possibhv 

|()097| As explained above, this invention is combined with \hi\ feataire indicatxul to th(^ claim, and it is 
following (1). Italso has tJie feature as shown in - (16). 



[0098] (1) Said interference film is an interference film according to claim 1 characterized by having 
formed the layer of the dielectric of a low refractive index, and the layer of the dielectric of a high 
refractive index by turns, and forming nine layers of layers of the dielectric of a low refractive index in the 
outermost part in piles from five layers. 

[0099] (2) The above characterized by forming thinly the optical thickness of the clielectric of the layer of. 
the outermost part of said interference film compared with the optical thickness of other layers (l) 
Interference film of a publication. However, optical thickness is the product of the refractive index of a 
dielectric, and the physical thickness of a dielectric. 

[0100] (3) Image pick up equipment characterized by preparing the interference film which decreases the 
permeability of the light which prevents from blue reflection of the visible ray applied green, and is 
applied to near infrared from red gently sloping into said image pick up optical system in the image 
pick-up equipment which equipped the wavelength region applied tjo a near infrared ray from image 
pick up optical system and a visible ray with the image sensor which has sensitivity, 

[0101] (4) The above whose spectral transmittance property of the whole image pick up optical system 
equipped with said interference fihn is characterized by making it satisfy the conditional expression 
shown below (3) Image pick up equipment of a publication. 

Tvo>80%Tio<15%-2%/nm<Ko< 0.5%/mm however spectral transmittance [ in / in Tvo / said whole image 
pick-up optical system ] with a wavelength of 420nm - 530nm, spectral transmittance with a wavelength 
[ in / in Tio / said whole image pick up optical system ] of 720nm ■ 920nm, and Ko show the inclination of 
spectral transmittance with a wavelength [ in said whole image pick up optical system ] of 620nm. 
[0102] (5) Image pick up equipment of the endoscope by which the tip illumination-light study system is 
prepared in the illumination-light study system of image pick-up e(|uipment according to claim 2, and the 
product of the spectral transmittance of this whole tip illumination-light study system and the spectral 
transmittance of the whole image pick up optical system is satisfying conditional expression shown below 
characterized. 

Tvt>75%Tit<15%-2%/nm<Kt, - < -0.5%/nm - however The product of spectral transmittance with a 
wavelength f in / in Tvt / said whole tip illumination-light study system J or420nm - 530nm, and spectral 
transmittance with a wavelength [ in said whole image pick up optical system ] of ^20nni - 530nm, The 
product of spectral t ransmittance with a wavelength [ in / in Tit / said whole tij) illumination-light study 
system ] of 720nm'- 92()nm, and spectral t ransmittance with a wavelength I in said whole image pick up 
optical system ] of 720nm - 920nm, Kt shows t;he inclination of t:he product of spectral t ransmittance with 
a wavelengt;h I in said whole tip illumination-light study system ] of 620nm, and spectral transmittance 
witJi a wavelength I in said whole image pick up optical system ] of G20nm'. 

10103] (6) The illumination-light siu<ly system of image pick up e(|uipment. according to claim 2 is image 
pick-up equipment of the endoscope by which a tip illumination-light; study system, a light, guide, and an 
incidence one end optical ehmient are consisted of, and the product, of the spectral transmittance of said 
tip illumination-light stu<ly system, t.he spectral transmit;t^nce of said incidence one end optical element 
and the spectral transmittance of said image pick up optical system is satisfying conditional expression 
shown below charact(^ri/(Ml. 

Tvi>75%Tiu<15%-2%/nm<Ki < 0.r)%/nm - however The product, of speciral transmittance with a 
wavelength I in / in Tvi / said whnU^ tip illumination light, study system 1 of 420nm 530nm. spectral 
t.ransmittance with a wavcdcngih I in said incidence one end optical element I of ^2()nm - r^'JOnm. and 



spectral transmittance with a wavelength I in said whole image pick up optical system 1 of 420nm • 
530nm, The product of spectral transmittance with a wavelength [ in / in Tit / said whole tip 
illumination-light study system 1 of 720nm ■ 920nm, spectral transmittance with a wavelength [ in said 
incidence one end optical element ] of 720nm - 920nm, and spectral transmittance with a wavelength [ in 
said whole image pick'-up optical system ] of 720nm - 920nm, Kt shows the inclination of the product of 
spectral transmittance with a wavelength I in said whole tip illumination-light study system J of 620nm, 
spectral transmittance with a wavelength [ in said incidence one end optical element ] of 620nm, and 
S|)ectral transmittance with a wavielength [ in said whole image pick up optical system ] of 620nm. 
10104] (7) The interference film according to claim 1 characterized by making it decrease the permeability 
of the light which prevents reflection of the visible ray applied green from blue, and is applied to 
near-infrared from red gently sloping. 

10105] (8) The above characterized by making it decrease the permeability of the light which prevents 
reflection of the visible ray applied green from blue, and is applied to near-infrared from red 
gently -sloping (l) Interference film of a publication. 

[0106] (9) The above characterized by making it decrease the permeability of the light which prevents 
reflection of the visible ray applied green from blue, and is applied to near-infrared from red 
gently-sloping (2) Interference film of a publication. 

[0107] (10) Above (7) Or (9) Image pick up eciuipment characterized by performing color correction with 
an interference film given in any they are, and the compensating filler which absorbs the light applied to 
near-infrared from red. 

10108] (11) Above (7) Or (9) Image pick up equipment by which it is performing [ using an interference 
film given in any they are two or more ] -color correction characterized. 

10109] (12) Said image pick-up optical system or said illuminatipn light study system is the above (3) by 
which it is had and constituting- lens which has refractive power of four or less sheets characterized, (4), 
(5), do), and (ll). Image pick-up equipment given in any they are. 

jOllOl (13) The endoscope using image pickup equipment given in any of the above (3), (4), (5), (10), (ll), 
and (12) they are, 

jOlll l (14) In the image pick up equipment of the endoscope which performs the lasing using the laser 
light of near infrared wavelength Interference film A which decreases the permeability of the laser light 
of the filter which absorbs the laser light of one or more sheets in the image pick up optical system of the 
image pick up e(iuipment, and N side (J) (J= 1, 2 and 3, N) The interference film B which decreases 
the permeability of laser light is formed. Said interference film A (J) And image pick up equipment with 
which l.he propt^rty of the intx^rference film B is characterized by satisfying the conditional expression 
shown l)(»l()w. 

Tva U) <)H% U= ] , 2 and 3, N) 30% ■ < ■ Tia (J) <G()% (J=: 1. 2 and 3, N) TinxTalX.5% -- Tia (1) x -- 

Tia (2) X .... X ■■ Tia (N) xTal)<l% - how(».ver Tva (J) Jth inle/ference film A (J) Spectral transmittance with 
a wavelengt h I p(^r page 1 of 420nm ■ 530nm, Tia (J) Jt h interference film A (J) Spectral transmit,tance in 
the wavelength of the laser light per page, The spectral transmittance in the wavelengt,h of laser light [ in 
/ in Tin / said interference film R 1, t.he spectral t ransmit.tance in t.h(^ w'av(dength of the laser light in llie 
filK^r with which Tab absorbs said laser light., and N are said inierlerence film A (J). The number of pages 
is shown. 

|()112| (15) Said interference i'ilm A (J) Image pick up e(|uipment givcMi in claim 3 or the above (M) 



characterized by having formed the dielectric layer of a low refractive index, and the layer of the dielectric 
of a high refractive index by turns, and forming nine layers of layers of the dielectric of a low refractive 
index in the outermost part in piles from five layers. 

[0113] (16) Said interference film A (J) Image pick up equipment given in the above (15) characterized by 
forming the optical thickness of the dielectric of the outermost layer so that it may 'become thin compared 
with the optical thickness of other layers. However, optical thickness is the product of the refractive index 
of a dielectric, and the physical thickness of a dielectric. 
[0114] 

[Effect of the Invention] As mentioned above, according to this invention, in the image pick up equipment 
which equipped the wavelength region applied to a near infrared ray from image pick up optical system 
and a visible ray with the image sensor which has sensitivity manufacturability is good, and is cheap, the 
overall length of image pick up optical system is short, and the image pick up equipment which was 
excellent in color reproduction nature can be offered. Moreover, if the image pick up equipment of this 
invention is used for an endoscope, though compatibility with equipment will be maintained 
conventionally, it has the outstanding repeatability, and an overall length is short and a bright endoscope 
can be realized. Furthermore, the image pick up equipment of this invention does so the effect that it is 
possible to use also for the endoscope in which laser treatment is possible, and turbulence of the 
observation image which considers intense laser as a cause especially can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

t- 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll It is a cross section in alignment with the optical axis in which the configuration of the image 
pick-up equipment concerning the 1st example is shown. 

[Drawing 2l It is drawing showing the configuration of the acid-resisting infrared cut coat prepared into 
the image pick- up optical system 21 shown in drawing 1 . 

[Drawing 31 It is the graph which shows the spectral transmittance property of the absorption mold color 
correction filter and acid-resisting infrared cut coat which are used for the image pick.-up equipment of 
the 1st example, and a common acid-resisting coat. 

[Draw ing 4l It is the partial enlarged view of the graph shown in drawing 3 . 

[Drawing 5] It is the graph which shows the spectral transmittance property of the image pick-up optical 

system 21. 

[Drawing 6] It is a cross section in alignment with the optical axis in which the configuration of the image 
pick up equipment concerning the 2nd example is shown. 

[Drawin g 7l I t is drawing showing the configuration of the acid-resisting infrared cut, coat prepared into 
the image pick up optical system 31 shown in drawing 6 . 

[Drawing 8l it is the graph which shows the spectral transmittance property of the absorption mold color 
correction filter and acid-resisting infrared cut coat which are used for the image pick up equipment of 
the 2nd example, and a common acid-resisting coat. 

[Drawing 9l It is the partial enlarged view of the graph shown in drawing 8 . 

[Drawin g l Ol It is the graph which shows the spectral transmittance property of the image pick-up optical 
systx?m 31. 

i Dravving 111 It is a cross section in alignment with the optical axis in which signs that the image pick-up 
equipment of the 3r(l example was carried in the endoscope point are shown. 

(D ra wing .121 It is the graph which shows the product, of the spectxal transmittance of the image pick-up 
optical system ^0, and tlu^ spectral transmittance of the tip illumination-light study system 
[D rawi ng 1 3] It is a cross sectjon in alignment, witJi the optical axis in which tJie configuration of the 
image pick uj) equipment conc(^rning tlie ^t h (»xami)le is shown. 

[Drawing 1 4 J It is tJie graph whicli shows t he product, of the spectral transmittanc(^ of tlu^ image pick-up 
optical system Ai). \ho spc^ctral transmittance^ of the tip ilium inat.ion light study .sysKMii and the 
s|)ectral t ransmit,t,ance Of l he incidiMice one end opt ical element 54. 

iDrawing 15] It is a cross stu:lion in alignment witJi the 0|)tical axis in which signs that the image pick up 



equipment of the 5th example was carried in the endoscope point are shown. 

iDrawintj: J 6| It is the graph which shows the product of tlie spectral transmitr^nce of the image pick up 
optical system 56, and the spectral transmittance of the tip illumination-light study system 49. 
[Drawing 17] It is a cross section in alignment with the optical axis in which the configuration of the 
image pick- up equipment of the 6th example is shown. 

[Drawing J 8l It is drawing showing the configuration of the acid-resisting infrared cut coat prepared into 
the image pick up optical system 66 shown in drawing 17 . 

[Drawing 19] It is a cross section in alignment with the optical axis in which the configuration of the 
image pick up equipment of the 7th example is shown. 

[Drawing 2()| It is drawing showing an example of the conventional electronic endoscope system. 
[Drawing 2i\ It is the graph which shows the spectral sensitivity of an image sensor, and the spectral 
transmittance property of the conventional filter. 

[Drawing 22| It is drawing showing the configuration of the electronic endoscope system in which laser 
treatment is possible. 

m rawing 23] It is drawing showing the configuration of the image pick up optical system. using the 
conventional absorption mold color correction filter. 
[Description of Notations] 

1 Main Part of Endoscope 
la Channel 

2 Processor 

3 Light Source 

4 Monitor 

5 53 Light guide 

6A, 48 Illumination-light study system 

6B. 49 Tip iJlumination light study system 

6C, 54 Incidence one end optical element (single fiber lot) 

7, 13. 21, 31, 40, 56, 66, 76 Image pick up optical system 

8, 22, 32, 41. 57, 67, 77 Image sensor 

9, 42. 58, 68, 78 Cable 

10 Photograj)hic Subject 
10a Affected part 

1 1 Laser Probe 

12 Laser Ecpiipment 

14. 15, 24, 34. 70. 7L 80, 81 Convex k^ns 
16. 25. 46 Absorption molil color correction filter 
2(1 30, 39, 55, 65, 75 Image pick up etjuipment 
23. 60. li) Concave lens 

25a. 33a. 34a. 35a, 43a. 50a, 52a. 54a. 59a, 61a, 69a, 70a, 71a, 79a, 80a, 81a, 82a Body side 
25b. 33b. 341). 52b. 54b. 61b. 69b, 70b, 71b, 821) Image si<le 
2G 35 Field Umis 

27. 3(). 47. 62. 73. 83 lmag(» sensor cov<»r glass 
33 ( 'over ( II ass 



'1 3, 50, 59 The 1st lens 

44, 51, 60 The 2nd lens 

45, 52, 61 The 3rd lens 

72 82 Absorption mold laser cut filter 
74 Drawing 
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O- 3^0%<1[M<_6_Q.% 

- 0 ._6 %/nm < K < - 0_ 2L%/n m 
mb> T V «:t5flBT^IKfC*}»t 5 4 20nm~530n 
m<DitiM<D^itmm^s T i H:HuiE^g^JKfC*3»:J 5 7 2 
0 nm~9 2 0 nm«?5j£*0:»-^Sii*. KttMfST^ 
JKiCtJttS 6 2 0 nm(^iSftC0^J-3tSii*W<a#^* 

[i»*«3i j[t#^©S£S©V'— T-jtsrfflv^-cu- 
ia*W>$-y:5)T^^A(j) (J=l,2. ••••.N) StK 
iB. 

Tva(j) >9 8% a=1.2.. 
• 30%<T i a (J) <6 0% (J=l, 2. N) 
T a b < 5 % 

T i a (1) X T i a (2) X X T i a (n) X T a b < 

1% 

itb. T V a.(j) {IttllBTi^^AQ) {C*5tt5 4 2 0 n 
m~5 3 0 nm«jS[*W^3tSii*, T i a (j) «Strf5 

T a b t±m^ \^—f-%i:mUiri y 4 /w^-fc*5 

, A (J) (^ afc^ ^'t'. • ' 

[000 il 

SrfflV>fcJ|«^ia, T'P^jUfi^y. 
[00 0 2] 



[0 003] 020 tt^m<omi-f^u^i^^y'j^o)-m 

'>:^'rJ>.<om^^WLm-t?><. 02 Olc^-t-i^fc, m-? 

2. 3t2g3; ^=^-4 75-t>/j:5, (Hmm^i^m. m 

20 1 0d^^5^ = i? — 4±fC«:T^$tv?>, 

[0 0 0 41 rt«^ft:if±3^^«rte(C;fcoT*i9. A 

3. ^=^-4tt*il(0t>©Sr«ffl7?#5O-C, »ff^ 

[ 0 0 0 5 1. t ;i /5>t?, S^-F*!«^T?fflt^P>tl,5ig|fe3|l 

^tcpsf>-rs -IS:ro«»#^-«:|g| 2 iro^^7 7<^i mx 

{C/!l^ttTroiS*055SJi*SrM':!'-$-B: -57^/1'^- (U 
[0 0 0 6] KltRSfeffliE7W>'Wt?'-(4*;6^^il5#^»C 

^'>fc7w/^^— T?, la 2 1 (OiiUlii^-f-J; 5 fc, #d>fc 

•y:2)0^5!|$^g;x-*)5„ o&(^m&WiEy'f/u^~-\at. m 

40 HOYAltMtOCSOOO. CMS 0 0 0l|;as$) 

[0 0 0 7] T^feffiiE7-cA'^'-tt>ir7:^S«±t:i 

x^+mmiixm^i^tLh(ox. T»i¥m\cx^x^m 

'fc3t4rSW$*2)f^fflSr«x.fc7^/UiJ'--e*>5o 
SfeffljE7^'/w^-|±, |g]2 icDill i^Jc^-f J: 51-. 

[00081 ««^^^«rifc«»se*(Dfiife3t^s 
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[0 0 0 91 -tW-^iJi: LTtt, Mg F2 Z r O2 
ES±=- a^m^!i5iSS^*-r5 7 2 0-9 2 0 

[0 0 10] 0IJ;t(iYAGU'— 

!^*-€:fflv^fc^!!;B*5^T^:>^^T^^^.o 1212 2 

n 2 0 (cs^ bfc«fife<^^fe, f*?^^*«^ 1 <;:is:»t e>tifcf" 

<D 1 0 COASC 1 0 a ^|p]»t-CMiW-C 

[0011] rwJ;^l^cfl;i=•F*^mii'>:^7^A^-*5^^T, 

Kit LxJUft^*;^ 7 sra t) wsm=f- 9 t^AW-r 5 r 

-^-4±lcg^$tv5M^iiiBiS^e<^i i?x ASP 10 
1 0 0 1 2 1 :=FS<CV— s' h-rs^at tX 

v^P>i^■5o &i5:-<^i-iY AG u-^- t^^i^i— 
(0 0 131 



4 

[0 0 141 mmm^Mipy ^ /u^-(DW,^ 

fe. iff #^ t- T 5r TO-r ?) tlR<^?^S 

[0 0 151 m2-3mMm^miE7'{/u^-^m\'^it 

om^fiXrt, m^t^^ 1 3 cofi 1 4 i: V 
20 5 i:05Pi!JtcKi|xS!fettIE7w/w^-i 6;!l5iJtt^ 

y^/v^—x 6as 3tij^i&fe5^-etciteoT>^''^ . 
[0 0 1 61 ^«S«)feM7F-7 ^ ,\,^-<n^ 

BS a ^(pg ^ ( AjS: u mS^ ^m^M^'^ h<OXh^o b 

. [0 0 171 ^^feffijE7-f/l'^'-?S:fflV^fc«i: LT 

40 tt, #W5p5-2 0 7 3 5-§-<i^ffifcW^$tb-C«/>St3CO 

430 — 650n m^Tg)J fcMaijLt3t2L7^S/^b 
21©$*, fe:g^^ 7 0 0 nm'iki.(r>^9\-^<r>%m-m)^ 

g!)fejtiF7^yu<y-< 0^j&H:2 SX feSA^ -fiSltCtt, 

afefet::^f»»g(OBiarj> S2 0-4 0Sa-- Cfc5^i»Mfe 

60 5fc«), ii1^<ORf*gSJh3-b*3^fife-t-5fc«>©fSi*'i 
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[00 18] ^g^feffiE^-^yUtJ'-SrfflVNfc© 
[0019] mc. ^f-fHUm.<r>i: o Ic, ®|g:<Drtmi^ 

[0 0 2 0] 1^— if >-«igtr»nfi 1 .-ri,>?>i^te^g^a«> 
[0 0 2 1] croPp^smUTii, "f^U—f-jb-y 

[ 0 0 2 2 1 ^r-c, ±iBoj; 5 ^j:m^ms<opmmc 

< . *»ofeffmtt:SS@*T.fcm^e*ti«-t-5 r t ^ a * 

T V > 9 8 % 
3 0%<T i < 6 0% 



[0 0 2 31 

[00241 f**^ 1 icfi^i^^^mti. KTJc^-f 

Tv>98% 

3 0%<T i < 6 0% 
-0. 6%/nm<K<-0. 2%/nin 
{a T V ttWIBT^JKICfcMt 5 420nm~530n 
mW»:&©^J-3tSiS*. T i «:f(flSTF#iKfc*i»t5 7 2 
0 n m~ 9 2 0 n mOJSftO:5>3tgili$, KttMIS^g^ 
^(i*3»t5 6 2 0 n m(D&;ft(D3)^3tSii^<0^i# 

[0 0 2 51 it*^2{c;6^*>5^§gtt, itaitfi?,BJ3t^¥^ 

[00261 3 iza^Td^^m^fi, i£#^<75St*05 

=1,2, ;4^o, WT{w*i-^#S;Sr"}SSJE 

Tva(j) >9 8% 0=1,2. 
3 0%<T i a (J) < 6 0% g=l,2. 

T a b < 5 % 

T i a (1) X T i a (2) X • • • • X T i a (n) X T a b < 
1%. 

{EL, T V a (J) HctiTlET^MA (J) JcfcMt54 2 0 n 
m~5 3 0 n m05feftro^^gj||^, T i a (j) «:MfB 

^, Ta btttiTEw— tf-3tS:Kl|5li-57-f/^^-{^:^i 
A (J) (omm^TTii-o 

[0 0 2 71 

••••(1) 
••••(2) 
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-0. 6%/nm<K<-0. 
<tb. Tv^ilirfB^i?^^fC*3it54 2 0 nm~5 3 0 n 

m<Dm-S:<r)^t/tmm^. T i i±mm=^mm\ci6i,-f^7 2 

0 nm~9 2 0 nm<D^^(D^^i^m. Kt^MIBiP^ 
l^tzlfcMj-^ 6 2 0 jin i<0«[eg>^5t;aia^<PM l^ 

[0 0 2 81 ~(3) (4tie5l5CO®H5lMfeffiiE7 

(1) tt*5IM©^gfJ®S:lteUfc3t#*wK5$^SH*-t- 
5fcfcro^#Sr^ T V roffi^s 9 8 %&.Ticfj: 

T i (Dm^3 0%£l.r\CfJ:Zt. *^PJ(DT^J^S-?i^fiK 
o-C^IKWa::^ h*s«:>cL-CLl^ 5. — T i (DUi^ 

10 0 2 91 $ e>{c. *%M«^gl5|gl»±, {£Ja^^©!» 

Tv o>8 
T i o < 1 

-2%/nm<Ko<- 
m T V o I4t(ll5!«^5t^^^#t-*3(t 5 4 2 0 n m 
~ 5 3 0 nm<OSi^(D^^m^m. T i o fltffEtSlfeJt 

^?^^*lC*5tj-:5 7 2 0 nm~9 2 0 nm<^»fi:C^3t 

3i§^. K o ttB^^l^*^^#»±«^^-*3^:^5 6 2 o nm 

10 0 3 31 0iW^i.A) ttmimiik%^^i^mcisni> 

Tvo>9 0% ••••(4)' 
i*#«:i^b<-rsrt t-et^o ^#^(5) 

(6) g^, ig^(^)6^:»<^V<7 v;^SrS»»::i*ofc«> 



2%/nm ••••(3) 

[0 0 3 01 :i(Dm^. ^^hBi:<Oyi?ti:\,^y^^^^ 

, [0 0 3 11 $b»c. *^igoT^J^«. 

[00 3 21 Mia^gslKSrflix.fc««it^5K^flf 
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5% ••••(5) 

0. 5%/mm (6) 
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[0 0 3 41 $ ti(IBW;!i^biB!:lC;*^t:t-C(OpI^iJtS 

40 fe?)o 

[0 0 3 51 rtoi^J^-rs^itfcJ;!?, 

j!g<0 v^;^ 7^ A ;i5 ^ o 4 4 ^ffl 1 2) © -C^S ti^ ffl -e fo 
[0 0 3 61 ^LT. r(7)i:#. fltFlEfi8l^3t^^^frcO 
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5 3 0 nm<Di^S(oi^%mmmtmmm^%^m±i^ic 

*J»tS4 2 0nm~5 3 .0 n m(DiSfi©:»-5tSii^t CO 

Tit f±mmmm^^m±m!iisn^ 7 2 o n m~ 

9 2 0 nmW«Sro^)-3t3iS^i:l«rlB«lfe3fe^^^ftc|!: 
*5(t6 7 2 0 nm~9 2 0 n mc^iSSo^J^^Sil^i: © 

K t ttB(ffafi?,ig^#^:^{!|t(c*Dt:^5 6 2 0 nmODfe 
«<^:5^?tSii* t 5 6 2 O n 

10 0 3 71 ^#s(7) immmm^^^.isj:xfmi&m 

Tv t >9 0% (7)' 

Sr:*s' M-5fcit)(^*#^^LTV>5o Ti t coffins i 

[0 0 3 8] «±(Oj;5t<:. *|gPJ(^T#l^^^rffl^^5r 

flsig3t^^) ^<!(:t-?§5|5 tm\:,^o icmt)^ e>i£#^«6tc 

[0 0 3 91 «riEil»3t#^^'^^c«:l9iaflg|g3t 

bimxto^^^d) ~(3) ^ssfc-r J; atcf^^-rn 

[0 0 4 01 Htrf2li^3t#^4'*fctt*&EfigM3t 
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1 0 0 4 3 1 m 2 ti, BtrlB^Kit*^;* 3/> h 5r 

[0 0 4 41 -mmi, ^2©*i£?JrM^-^t>* 

Siirt^tg-efeS. ::oJ:5fc-i-5ri::e, J: 9 few 

(0 04 51 *ulEjR^3t^^^fc(ltfriSJf,ig3t^3KiS;t 
•r S SJf 5r« X. >'Xotfe:|g:^ s 4 tJ:aTT-*> 5 ^ 

[0 0 4 61 *fc> *5IWOTgfjg«rfflv^fcit«ig|l 
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T.v a (J) > 9 8% 
3 6%<T i a (J) <6 0% 

T a b < 5% 
T i a (1) X T i a (2) X • • 
{at, T V a (J) fiaSISTgfJKA (J) S 4 2 0 n 

m~5 3 0 nmroi6ftW5)-3tSi®^, T i a (j) limTlS 

T a b tttJIB tJ'-^tSriaiRr 5 7 -f yu^'-ti*? 

A (J) <73Bi5:5r^i"o 

(0 0 4 71 rr-C. ^#^(10)t43t#:^rog^5$Srm 
{«-t-5^«)ro^#Sr*LTV^5. #:#S;(ll)(iT8fKA 

i a (J). CDflt;dS3 OyotATtC^iSirs ^^jKA(j) ©tt 

:^Yiim±ir^. 6 o%«±tc 

5. ^#^(12) (i^g^i^A (J) Srt2;tt?>®rol^Sr#< U 

T V a (J) < 9 8% 
3 0%<T i a (J) < 6 0% 
TinXTab<5% 
T i a (1) X T i a (2) X • • • • X T 
T V a (J) ttirlBTgfJKAQ.) (^*3»t5 4 2 0 n 
m~5 3 0 nin©JS:fi(7):J»tSii*, T i a (j) «tfrlE 
^ #]KA (J) .fC*3lt 5 V— tf-?tW jS*-e«^3feigii 

T i ntt:*(rlETgfli[Bt!:*J»^5W'-1f-3twS*t? 
©^^SoS^, Ta brt*(rlEV-1f-?t*PSltK-f-S7^ 

[0 0 4 91 r^T?, |fe#*(14)H:3t^»<^M 5^*51 

(J) <r>m.m(Dm^&h y b^^^mo^^ 

7>';^iSr^»fciftofc4t>«^#Sr^-f t<^-^fo2>, T i 
a(j) wfit^ss 0%EilT»c/i2.i:, TglsJKA(j) ro«S 

^#^(i6)ttT8^jgA(j) inni>m<r>m^0-< 

(J) Srt9:»t^jif^ixJi/j;^'it^50ic^s#</iS;55> i^^ 
(0 0 5 01 «(rfaTg|5J«A(j) H:, fl(ri6©#* 



(J=l. 2, 
(J=1.2. 
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(10) 
••••(11) 
••••(12) 

X T i a (N) X T a b < 1 % • • • • (13) 

*)^^v^fc*<o^#Sr^u-c^^5o :i<^^#S:(i2)Sr«£t 

A(j) ^WtnfH-fnitfJ:bfJ:\'^m<Dm^^<^J:i>AK ^ 
^■ifJ:^fJ:\f^^m(Dm^'^Si-t^o ^fe#^(l3)t4w— t^'-?t 

[0 0 4 81 5Tg^li^Srfflv^fc^t«l^ 



* 

(J=1.2. 
(J=1.2.' 



••.N) 
•.N) 



••(14) 
• (15) 
• • (16) 



(N) XTinXTab<l% •••• (17) 

[0 0 5 11 Cix*T?lftiqbfcJ;5l-, «f5l?(OW— tf- 
^)^A (J) ?^«itSB9!tt-C*fjiE<D,^#*(13) (17) 

» [00 5 21 W±© J: 5 ^^BJJcitul, m^t^ 

^-ti>w$m=i--^'^y^fdmmm\^^^^x. ^mmi^ 

<> 'kmx. ii«3t#»0^«Sr@ifig boo, 1^5 <, 
0 ^^5ffitufc^*t#^>^^5. 
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[0 0 5 3] £iT> El^UfcHiiWJia^t, *«K«r 

[0 0 5 41 ^ 1 m-mm 

^ 2 1 , -sr^g^taA- ib5ff#^i^JC;5^»:^TWftfi«JC^ 

0^t/^^^#)flcffiJ*»t>)H^::, |!flUi^X2 3, if!jW'VX2 
4, Kl|RS!feffiIE7^';U<5'— 2 5, 7 /l' KU'>'X2 

6, mixm.'$m=i--)}''^—))y:^2T^wm.v.xm^\. 

mmCOHOYAttSIWC 5 0 0 OSrfflO>TV>5o 

KltXSfeffijE 7 /U^ - 2 5 <r>mW'Sm 2 5 a *5 i Iffe 
(Klffi 2 5 b fcH:, S^fE^il:/*^;* h ri- h (#^.^1^ 

5 a ^i^xmrnm 25b tC^tv^r-^Kl^ 6>ixfcS#t65Jh 

s' h 3— Hi. EI 2 ic^-r J; 5 (c, i&M^^nm 

^^Mg F2 <r>mh%m^^(Dmn,W7. r 02 <os=&3^ 

(2). (3) Sr«JE-t-5J:9tc:S?j*$irTl>S. <c*i, igtf 
•T) o 

[00 5 61 *fc> ^lUfeM-Ctt, Sl*E5ih#^* s' h 

=>- h 2ffiirKi|XSfeffijE7^"/W^-^rSrm^9^-g-^p-B: 

(5). (6) «:j«JE-t-S J; 5 LTV^S, 

[0 0 5 71 *ll^6^J<olt«tl6S^cffl^^5®l|5^sfe^tiE 

•f- (lll4«:|gl3 0SP^^i£:*:ig-e$>5) . =S-|214'. ailS« 
**ifiM«>ii«|^e{-fflt^5Jl$0. emmOKHR^fe 

— i:Sltg^it#^;*s/ h 2®5r-&*D-ti:fci#(^5^ 

lli3(i*tfcKroffi«:^^SC(3) (cMU ^l*E)5ih#^ 
5/ h 3- hfc*J»t-5 6 2 0 nm<:0jS*O^3tigiii*« 



[00581 03, 4{;:^bfcJ;5tc, Klt66±*^;& 

:y h 2®i:#^ 0. 6iSim©KilX^feffijE7-</U 

[0 0 5 9] ^? bfr, 5 (4. *llfflM©»^^«{CtJ 

Ko©flSH:^#^(6) tcMb. *IIJi^Jwi6^^Bo» 
2 1 t*5rt5 6 2 0 nm©jS*W^jtSjl^<?3 
{S#S:^-r„ msiC^LipJc, 2 1 tcgg L 

[00 6 0] «±o J: 5 ft, ;*:|IJSt(iIt?H:. mmi^M 

.' [006 1] :^mmmx^t. y v 

3o) [0 0 6 2l^iSi|M 

4, 7-r-/UK^VX3 5, *5j;Ott|^^^;(7^>'.-;if7 
*» gglB 3 3 a , a VX 3 4 ^^ ff{ii|gD 3 4a fel^ l^ 

^ aT4b, 7w'-r i'ZK w^x3 scD^^^B jajTT 

3 3«^fi!lB3 3 b fcli-^6<)/iSl*BS±=i 
[0 0 6 3] *^iS0iJO»^^«{cSJt ?3itfcS«E5it 
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ate 5 m mm Lxm^ ltv^5 , ^ut^ *t^ft')<^^ 

( 3) <Sr}iSi-5 J:li cl^$tl-CV^5 . *fc. *^Ji^RJ 
[ 0 0 6 4 1, :^mMmX'n. SWESit*^;*; 3' h 

3 1 (D^tftmmmm^<oiH¥^{4), is), (6) srsi 

10 0 6 51 *lllS0iJ«m^«f-*3tt?)mB&±#^ 

C5000) OffSSrl. 6mmi L.fc:®-a-0^>?tiSi§ 

5o Sfc. ia8tC^LfcK(^m^^^(3) t;iMU. ^ 
|j0-lt:#^;» y b 3- KtCfet-t^ 6 2 0 nmO^feg O;^ 

[006 61 08, 9»i^tfcJ;9»c,^^|10ih#£lr;<7 

[0 0 6 71 $ bfc. El 1 0 (i, :^mMm(om^Bmi^ 

Tfii-. ifc.. g$|tt^5tE©J?:$d5l. 6mm(D6*tjE7 

0tc5%LfeKo<DffiH:^fe#*(6) »i:§au *3I16^0« 

^aie<^t8^3t¥3^ 3 1 i^m-fi) 6 2 0 nmOiSeo^ 
)tSii^o>(at**-t-. 01 0lc^LfcJ:5li, 
#^3 llcMLTt^:«5JjtSJg^iit14*St5t5<Dt)Wt 

[0 06 81 i 5 l-v **1S^J-Cli. KUxSlfeffi 

3 K^^ftSr;^:*^^^^*!-^^^^:*?^^?.. SfJK 
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[00 6 9] ^ 3 gglfefill 

10 So 0 1 1 i-±^mi&m<Dmi$.^mi)^^^^<r>9t^mcm 

liS«»l<omS?ffi3 9«, 0^Uit>«^f<c{a!l*^blfifC, t» 

^Jt#^4 0. ■5r^l3ti»;6^t)j£#^ilSl-*^(tT(Djg;ftlSS 

(c^S^*-r'5»^«-^-4 i^Sria« LT«fig;-r5« !»^ 
*^4 lfC|i0;^L?iCt^7'a-fes'1^-'^Pi^<f#S:illfB 
i-5fc«)ro'Jr-^yi'4 2*sS^i^$tvTV>5. »«l3t^m 
40tt. mTT^l^^i^^'^Wm^hmi^. fglUVyC4 3. 
1^2 1^^X4 4, 113^:^X4 5. KUXSfelf jE7 
^5^-4 6, ioJ;Ut«^m^w*^<-;tf7>^4 rSrEfiL 
20 T«J*bTV^5o.«JlXMfeMjE7>f/V.^'-4 6l^«:,' 
$0. ammroHOYAttlSlroC 5 0 0 O^rfflL^Tl^ 
-So *fc> H 1 ^VX4 3 <J?!fel«!:ffi!lE4 3 a 

vXffifctt-flSlfitj/.eSWEeii:^- h;i5|S;»tt.nTt^So 
[0 0701 -i:^. rtm^5fe«a5l-»^^B 3 9 i 
. $tl.XI/''5^feffi^l83t^^4 9«. 0:^t/iV>!^f*fiyA» 
bllfw. Ml V'VXS 0. ISE2 Ui^XS 1, *iJ:tF^3 
Ui^XS 2S:gBabTffifi£bTV>5, II3UVX 

30 K5 S^sgag^tl/TVS. ggl V'i^XS 0(7)!^<2(w{|ijffi5 

iz-'o % 3 vx 5 2 (Dmw-mm 52a *5 itj^^ftiM 5 2 

b(c»iS:l*ISSJh3S^;«7 J/ b3- b^iS^tj-feixXV^So - 

5^3tSia^4#14S:^L, ^iC(l).(2). 
(3) 4rffla-r5t)<^t?fc5o teWVi^X®mji-ji£6<J35c 

[00 7 11 01 2«m*^3^4 0©^>3taia*tjfe 
«fi8l^3t^» 4 9 <0^J-3tSil^ t WltSr^-t^'? 7 -T?*> 
40 5c 0^1^. ki8S(4S^)t^»4 OW^>3tSii^t5fe4JSRS 
W?t^^4 9<0^>3tSi§*t««^*UTt^So Ktro 
fit»i*#ii:(9) ICBII ««*^* 4 0 tC43(t 5 6 2 0 
n mro«tS«3^^jt®ils^i:5fei«ISM3fe^^4 9 tc*i»t5 
6 2 0 nmC0JS*O:J>5tSii^toa(?5ffi#Sr^-t-o 1 
m\t^^<om^%^^ (J»$l. emmroHOYA^tlS 

c 5 0 0 0 dSfe4tE7 ^/vif-b u-cS9:»t e)*VT*3 

•5, *»o. -imfimMVi!t^-v-bm\-^hi\^x\<^^) 

fbwcfei. 0.1 2lc;T^UfcJ: 
60 t^3tSili^1#<4AStjf3lE,olj©t«flslUTV^'5:i 
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[0 0 7 2] «±oj;pt. ^mmmvt±m^<Dh<ot 

[0073] mamifim 

d^e>ll{C, ^11/^X4 3. ^2WV;<'4 4, ^auv 
X4 5. tSl^KMfeffiJE7'^>'^^-4 6, *5io:«^*^ 
(D;<7/-«-;«f7;^4 7SrgHSLT«^^T^^S« KUXMfe 
ltiE7-f/l'^ — 4 etCfi, ff$0. 6mm<OHOYA|t 
SS<^C 5 0 0 0?rfflV^T^^5. ^ll^i^X4 3 0 

!^^!^{B!IE4 3 a iiH4»tt<DFo^S*»b^g$ih=i- hHK 

[0 0 7 4] f^um^^ni^m^mm 39tmm 

$^^T^^5figM3t^* 4 8 0^ V^ii^^H^o^mA^^m 
f-. 5fefflRg?^3t^^4 9, h;<f-f K5 3, 7J»4g{l!l 
3t^m^ 5 4SriBSLT«^bTt^5„ AWIffim^SI 

[0 0 7 5] 5feig»M^t^^4 914. l2I^L./iV>i^ft:{B!) 

3 Vi^XS 2SriHeLT«^LTV^?)„ 5fe«figBJ3t^^ 

4 9Sr«^-t--5'&L'VXro®(j:{i:, »tt±Pp1Ja<7?fe.5B 
1 W'VXS Oroi^ftfiflBS 0 a Srl^#-iS:6^/.CSI4gSii: 

= -h*SSS:Jt?>JlTI,>5. A*rifgm#m^5 4 

$ b {C. - (0?^^m%^m^ 5 4 OifeflcflSS 5 4 a *J 

iiXfmmz 4 b fcj4SltES±*^;ft s' h =>- h^s^it 

«»J»C^ Lfc tot l^«<D«lig. :$>3t2iS*#tiSr^ 
^#^(1). (2). (3) >^MS1-5fc<p-efcS. 

[0 0 7 6] 01 Aim^%^^4 o<Dii^%mmmt9t 

m^t^m 4 0 0^3t;SJi*i:3fe4gfi?,BJ3fe^^ 4 9 

b-Ct>S, K t Wfittt:^#S;(9) JcffiU, a«3t^JK4 
0 »C*J»t5 6 2 0 nm©&ft«)^)-3tSja*i:5fe<ffifiSW3t 
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^^4 9 t*3»t5 6 2 0 nmOj8[S05)-3tSii*i:Al* 

sgffi!i3t#«^ 5 4 (h^^m^m<^m<Dm^ i ■ 

OC5 0 0 0;i5feMlE7^/UtJ'-t LTSf^ b*VT*3 

10 [0 0 7 7] ^C*3. *ll;^|fi|T'tt. RWS^Jt*^* h 
3 - h- ^ AWffiflO^^Si^ 5 4 (^#l^^fi!lB 5 4. a *i J; Ut 
5 4b izmfitii. y h 3- h 

Al*Sgm^3R^5 4t5fejgRgM3t^^4 9, jflg 
3t^^4 0{C5^t!i:$-ii:Tt9!ltTfcJ:<, ifc^ro^iTtud* 
lo{c*4i$itTt>J;v\ 

[ 0 0 7 8 1 JEiJiO J: 5 fc. *SIJfe«9|t?H:S§*cofcot 

[0 0 7 9] m?immm 

tiMoJS^ga 5 5 H:, ll!*L/<ci/^!fe^ft!|;i^b)iWc. » 
{i<S*Sr^-t-S!S«fe3!l^^5 7S:ia@LT«Afe-t-5<, Jllfe 

5 614, liI*U.tV''i^#:iBI;6»t>JlB»C, ^1 ^VX5 9. 
m2WVX6 0. M3WVX6 1, t5j:0«JR|fe^^-(D* 
/^-;if7;^6 2^iailUT«^LTl^5, ^SU'VXe 

10i^^{l!lE6 1 a*Jj;0!t|(|[|ffi6 1 b »CSi*gS±?S^ 

y > 3 - 2 Lfc © i: 

J*. :»-3tSi§*<l*tt«r#U, ^#iC(l). (2). (3) SrSia 

40 1-?)t<^-Cfc5o 

[0 0 8 0] ifc, ^1 U>X5 90#)ft{B!)S5 9 a fC 
S5 9 a, 6 1 a irlfefiUSe 1 b£il^©V'>'XaDfc«— 
%4 9. 7>r h;«f^ K5 3tt^3|lii«S|il^«<J5#|fi£T* 

[ 0 0 8 1 J 0 1 6 tt*lltefia|tC*5lt 5gil3t^5^ 5 6 

<oi^%^^^t9t^m.m%^-^4 9n^%m^mt<Dm 
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%5 6fCio»t?) 6 2-0 nmOteft(D^)t:ga§^i:$feffifiS 
9 6 2 0 nm<Di6*W^3tSi©^i: 

$1. 6mm©HOYAttl!l<DC5 0 0 OdS6ffliE7-< 
10 0 8 2] KA±«J;5(-, ;*:|l:te^>!Ix♦^i^^6Jl5<0'broi: 

1 0 0 8 3 1 *lllife«»JT'H:, RMESih^ip^;* j/ b 

= - h Srti^^t^m 5 6 "f" i ;i i: efia: $ n-C V ^ 5 3tig 

(0 0 8 41 lli:;!;M^5iiJfe«Bjij:*5i,^Tfflv^ 

liMgF2 r O2 T-fc5^^ rixibt-|5Se>ix5*3(t 
O2 i:S i02 SrfflV>T't>J:l/'', ||375^S5^ 

[008 5] fgfil^liftfiai 

bnnc, »^)t^^6 6 tWii^m^e 7 ^mwLxm^ 

LTV^S, iS^#d^6 7(::«lg|7pL./.Ci/^7°nir5'f—- « 
iii^m^*i^^f-f •5fc*<7?'5r-7'/U6 8;!i5^^$tu-Ct^ 
5. «»3t^»6 6tt, ig^L/jJl.^i^(*fl9*^^«B»J:, Oil 

i/^'Xes, Cju-^^xto, awi^X7i, p^itKSi^- 

1f-;i7:y h7-f/U^-7 2. a^m^<0;<7/^-;«f7;^7 

wpfl{cii, iKu 7 4dSiae$*tTv^5. 

[00 8 6] [Ifl 9 O^fiiJS 69b IC«:^#I^A 

(1) a W-i^X 7 0 Wfeft^tt'JE 7 0a jCfi^gf^A 

(2) AS, iai-':^X7 0CD^att!lffi7 0 bfCtt^gP^AO) 



(11) 

dS. fiw^'X? 1W^{IIJB7 1 blc«:^^KA(4) 
*tmiS;»t?>t^T 1/^-5, -ifc. DflU-yXe 9(0^fz^{|iJS 
6 9a lC(±»14oa*/!»f>SMI5Jh3- MifSllt-Cfce) 
•f, i!bw:^X7 l©!^«:{ailS7 1 a fc«:-JK6<)J5fS:MI5 
Jh3-h*5^ttbttTV^?>o fRl|XS^-f-'-*5' ^:7^• 
/^t^'-7 2}C(i, ff$l.. 2mm©HOYAttiJ(7?HA 
-1 5S:^fflbTt^5. 

[008 7] 018 tt:^mMm(omW%^^ e e icKift 
10 r J: ^^^A(i) 75SA(4) li> Mixt. 

<ss*f^<o^m<!^t?fo5Mg F2 (o^tiaasr^cD^m 
;fci»cffitt#Sfcti»t53t^e<}^j;J¥* (n d) -efeSo 

[00 8 8] *ll;^«SJT-»i. ^#^A (1) 75SA (4) *3 
^(10) 75^(13) ^mSi-t^ J: 5 ■f-'feJ^ 

20 

T V a (J) > 9 8% (J=1.2,3.4) 

-T?fc5o T^)KA(i) :;5iiA(4) i6iinm.mm\^ 

—f—^ yVy-i f\^9— 7 2 »t*3»t SjftS 1 0 6 4 n m 
WY AG tf-ro^jtSjg^tt. 

T i a (J) =5 5% 
T a b = 3 % 

T i a (1) X T i a (2) X T i a (3) X T i a (4) XT 
a b = 0 . 3 % 

30 [0 0 8 9] tJl±lcJ;tJ, '^%<r>Wm.\^-^—)3yV 

li^SrO. 3%lc-f-?)fce6(C(l, 7^'/^;5'-<DJf:$S:2 

]^A(j) (J=1.2.3.4)Srffll^5::i:{cJ;t), PiiiRMl^- 
■tf-^s/ h^w/l'^-SrJS^Srl. 2mmJc-r5;itiS 
T't^ tt^3t#^ 6 6 (D^SSrS«l't-<b r t dS-et fc. 
[0 0 9 0] « 7 ^IfefiHI 

fB5»rSE-eib5. r<;3jg«3ieH:YAGu-iJ-*-i3i 

mi 9jc^-f j;e>ti, ^% 

7 6 t 7 7 SriSe UT«^ L-Ct>?>. 

jSm-r'5fcfe<^^-://i'7 8d5^M$ixXV^So 

9. fiV'i^XS 0. i£ljU'>'X8 1. ERiRS U— * 3' 
h7-('/Wi?-8 2. ai|feSl^©*^<-;tf7;^8 3SrBSe 

so [00 9 1] fiVi^XS 0©^«^(l!lffi8 0 a JCtt^gflg 
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A(i) ifi^ ^iSLm.U—iF-iiyY-7^f\^.^-B20>mA 
WX8 l©!i)#:fi!lS8 1 aJcttYAGU'— »f-)tSr;* 

7 9a tc«:Wtt©S*;i>P>Sl*KJt='- bft^ 

[00 9 2] *iiis^sjo»^^e 7 5 -^fi, -BrmjtiSitj: 

-fc^UTH:^^(15)7Ii^(17) %«J£-t-5 J: 5 
LTl^Sc Stftl 0 6 4 nmOYAGl/— lf— i&S8 
1 Onm«ii^*«:u— if-f^^-r^T^^A(i) . A 
(2) . Bi . B2 fc'j;U!Kl|XMP'-f'-*5' 
-8 2 (O^J-JtSig^SrStTtc^-f-. 
10 0 9 31 T^)KA(i) , A(2) . Bi i6i:Xim.^m. 

y b7-r/W^-8 2JC*Jtt5&*l 0 6 4 n 
m©YAG W'— !f-(05^5tiSii*H:, 
T i a (1) =5 5% 
T i a (2) =5 7% 
T a b = 2 2 % 
T i n = 6 % (^g^JKB 1 ) 

T i a (1) XTia(2) XTinXTab = 0. 4% 

[0 0 9 41 T^JKA(i) , A(2) . B2 *3j;05®ltKS 
l^— !f— *S' h^^/W^-S 2»C*5»:t5feft8 1 Onm 

T i a (1) =4 5% 
T i a (2) =5 1% 
T a b = 9 % 

T i n = 6% (Tg^J^B2 ) 

T i a (1) XT i a (2) XT i nXTa b = 0. 1% 
[00951 JtC*J. *ll:fe«^fc*iV^TfflV^5T^JgA 

(1) , A (2) ^m^f±m6mMmiC7f^Ltch(r)tmm-r^ 

fe5o T^J^A(i) i:^^J^A(2) i:T'5^^3ii^;6SM 

[009 61 r J; 5 (c. :^mmm(r>m^mm.n. ya 
G u— !f- 1 ^^mw. u—f-(D2 aso if-^a^s 

- trffl V >-f ©^*(DSi^{kSr 0 o fc r t 

#5. • 

[00 9 71 U±tS.^ LltX^ JC. *|gM«:#S^if|*o 
SSfflKia^Lfc^tSti:^, £ilT<0(l) '-(I6)tc*1-J: 

[0 0 9 81 (1) mmi^mma&mmmo^mmi^ff^mi: 



(12) 
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[0 0 9 91 (2) fj8E^#]K(D*t)^fi!|(Dg<0Sim*<D 

[0 1 0 01 (3) Wt^%^mt^^^mt)-hi5:mi>\-mc 
[0 1 0 u (4) mm=f^mt:m^t:im^it^m±w<D 

T V o > 8 0 % 
T i o < 1 5 % 

-2%/nm<Ko <-0. 5%/mm 

(J nm 

~5 3 0 nm(D^^<D^^mmm. T i o H:mriB»^5t 
!^m±mc*5»t5 720nm~920 nmW&*(D:5>^ 

Sii*, K o timmm^^mfk±m!it6ii- 5 e .2 0 n m 

[0 10 21 (5) ff*«2fcffi«roj«^^erofigBJ^^ 

30 T V t > 7 5 % 
T i t< 1 5% 

-2%/nm<K t <-0. 5%/rLm. ■ 

mu, T V t fi«ria5fe«M!q3t^m^»{cjoit5 420 

n m~ 5 3 0 n mOK*®^>^tilif ^i: MflS«^3t#^ 
5 4 2 0 n m~ 5 3 0 n m<OScS<05^3fe3ifi 
mt<r>m. Ti t(iME5t«fig?g3t^2R^mcfcJt'5 7 

.2 0 nm~9 2 0 nm<D^*©^>?tSii*t sfflSli^^t 
7 2 0 nm— 9 2 0 n m©&*<Z)5>?t 

40 6 2 0 Tim(D^^a:>j^%m^^iimm%^%^l^±W\^ 
*3t:t-5 6 2 0 nmCO&SO^Jtilig^tWiaoj^at^;^ 
-To 

[0 10 31 (6) i»*«2JcsE«©»ife»|g©fiaig*¥ 

T V t > 7 5 % 
60 T i t < 1 5% 
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-2%/nm<K t <-0. 5%/nin 

m T V, t lit(JlE5t4SRSBj')t^m^i*t^*5lt 5 4 2 0 



24 

T i a (1) X T i a (2) X • • • • X T i a (n) X T a b < 
1% • 



nin~5 3 0nmCOjSt*W^itSia*i:MiEAl=f*Sm (aU, T v a (j) Ji J # i <D^#I^A (j) IffiSfciJ© 



^%^mriii^-)h 720nm~92.0n inWiS*0:»-3t -1f-3t©jSS-C-«^3tSja*. Tab «SfllB W— !f- 

Sji*i:«iflEAW«8{ll5t^iS^f-*s»t5 7 2 0 nin~9 3tSr®<tX-t2>7>f /u^J'-mjaJtS u— r-3tOj^*t?© 

2 0nm©&«O^3tSi@^i:Mia««)t^^^mc*S ^JtSii*^ NtlttrlBT^MA (j) W®?SSr*f-„ 
Jt5720nm~920n mCOjg:5(7D5)-3tSii^W^, lo [0112] (15) HiIIE^^^A (j) fi^SSSr^O^m^ 

*O^JtSja^i:*irlBAt*«fl!l3t^ilf^f-*i»-t5 6 2 0 T, '(g:BW^ro^««^WlSr^t)^flSfc?i^^ Ufcr i: S: 

6 2 0 nm<DSftro:5i-?tiSil*<DjMcDffl§:SrS%-t-o [0 1131 (16) HUfS^^^A (j) Oft t)^ftiJWg<7?^ 

[0 10.4] (7) m^hm.\^t■^\^x(n)■^^%m.<nml^^ Wi^n%^^wh-^'(ia.<j:>m<r>%'^m^h-\t.)i(.-m<fi^ 

E&lh L#d> P> j£*^l»c*>»:t T (03tell©aii^«: *:^c b J: 5 Lfc t -fS WIE (15) »;:|E«oS«l 

[0 1 0 5] (8) #*-e)i^fCdMt-CW^^a?tl|WSWSr [0 114] { : 

(cM''>$-ti:5J:5»^bfcwi:Sr#mi:-r5S(rlS(l) t::|B ^*i:^^3ti8l*»^5a#^li^t-*^t-tT(OiSS«(c^g?r 

1 0 1 0 6 ] (9) »/5^P,iai(c;i^JtT<^ prm3till«S*f% < . ^«-C\ «^^#^ci^ftdSM< ; ■fesmttwffiii. 

[O10 7] (10)Mia(7) 75S(9). «)<Rrixj&»l-IS«<D^ $ *^WroS«>ga»W'-lf-ft!.e:8SW 

[0 1 0 81 (ll)WIB(7) 755(9) ©^jxd^t::IB«©^ [iaB©1Si*/jt|ftM] 

^JSSrmSfcffli'^TfeME^fT^ r [01] ^1 lli£^Jtc*»d»5aHfeilfi©«figSr^1-3ttt 

[0 109] (12)mIIBa^3t^»4fc»±MIERgM5t^5K [1212 ] 1 (C^ 2 1 *tC|5!:t:t PjtvSS 

t^mt-t-'SStrlsO). (4), (5). (10). (11) (o{?rjx«»k:ia [1213] ^^lliiM(oii«ig*^iffl^^^.®lR®fe^tJE7 

[0 1 10] (i3)Wia(3). (4), (5).. (10). (11). (i2)bM ^^i^ril^^BtSSi^^^l^Sr^-r^'y^-cfcSo 
[0111] (14) 'T&M¥f(D^^<r> i^-f'-Jt^rffli'^T ^ 40 [05] Sl^feJt^* 2 1 ©5^3tSii^1#ttSr*-t-i^7 7 
gttco«»3tigS5^t'J-. l«CgJl±(0U-if-?tSr!a4Xt- [B16] m2|life«»Jlcd^d^?>a^^fiOfllA£S:^-r?t«l 

T^^A(j)' (J=1.2.3. ••••.N) t U— !f-3t<7>Sil^ [1217] El 6 fc* bfc*fi^3fe^^ 3 1 ■f>tct8;»t 

05^^IKB(^#tt*S£iTJC^-r^#aSr^J£-r^riSr ' [08] H 2^3i^Jg3 «^^e^c^^^6^&lRg LfeffiiE7 

T V a ( J) < 9 8 % a = 1 . 2, 3, • • • • . N) ^±^^J!lii^.mMi^m^J&&M^l^±2Jth.^ o 

3 0%<T i a (J) <6 0% 0=1. 2. 3. • • • N) [09 ] E 8 7©«35^1t:»cia-efo5. 
TinXTab<5% . so . [HI 1 0 ] fi^iti^^R 3 1 (O^^JtSia^'RMtSr^-t-^^y 



^3j|^JC^1t5 4 2 0 nm~5 3 0 nnKDSftW^J-^tS 
ii^tffilB»«l3fe¥m:^WC*S»tS 420nm~530 



4 2 0 n m~ 5 3 0 n m,WiKS<0^)t3a§^, T i a 
(J) fijSiro^^^AQ) l^^^'0(OU—f-%(D 
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[011] ^^mmm<Dm^mmt:^^m.%mi>K%m. 

[01 51 %5mmm<r>m.m.mu^ti%m.^^mmm. 
[0161 5 6 (r>ii^%m^mt9c^mm%^ 

[01 71 ^6»j60ij©ji^^S(D«fie4^-r3ttttc?& 

[0181 0 1 7 tC^ Lfcft^l^^^ 6 6 ^\CWt\-) 

[0191 «7*JS«»|®«^^Kro«^<fe^t-3t«i{c?& 
[02 01 Se3f5<D«^F^rt^i/';^7'AW— e»JSrS^-t-0-e 
[02 11 ttlftif^iD^^^te^SdS.tUJSejjKOy-f^'WiJ'- 
[02 21 i/-if-«iSdsWHgjfem^i*ia«ii^;^7^-6.ro 

«^Sr:^-t-0T?4>5, 
[02 31 S§3l5WKl|X®fe^*jE7-f/^^^'-*ffi^,^fclR^fe 

3t^^©«^ig;$r^-f0-efc5, 
[«F-^CD|ftBJl 

1 

1 a ^-V^^/W 

2 T'D-fes'l?— 

3 ^ii 



5.5 3 ^'T h;^^ K ' ' 

6 A. 4 8 m.m%^^ 
6B. 4 9 9c^mm%^% 

6C, 5 4 AI*ffi{B!l3t#m^ (*7T'f/^-0 3'h) 

7, 1 3. 2 1. .3 1, 40. 5 6. 6 6, 76 

8, 2 2, 3 2. 4 1. 5 7. 6 7. 7 7 ii^*^ 

9, 42, 58, 68, 78 -Jr-y/w 

1 0 ^-^W 

1 0 a lig6 

1 1 

1 2 1^— r-^e 

1 4. 1 5. 24, 3 4. .70, 7 1. 8 0, 8 1 

1 6, 2 5, 4 6 ®l|5lS!feWjE7W/l'^- 

2 0. 3 0. 3 9, 5 5. 6 5. 7 5 j«IKIIC 

2 3, 6 9, 7 9 Hfll^VX 

25a. 33a. 34a, 35a. 43a. 50a. 5 
2a. 54a, 59a, 6 1a, 69a, .7 0a. 71 
a, 79a. 8 0 a. 81a, 82a HiWMm 
25b, 33b. 34b. 52b, 54b, 6 1b, 6 
9b, 70b, 71b, 82b 
2 6. 3 5 /PKl'VX 

2 7, 3 6, 4 7. 6 2. 7 3. 8 3 »|fe*^*>'^- 

3 3 i>y<.'-:ffyyf. 
43.50. 5 9 Hi I'VX 

4 4. 5 1. 6 0 112 l^^'X 
45.52.61 113 UVX 

7 2. 8 2' msmy^—iP—iiyVy^A"?- 

7 4 




[021 



[041 





84nm 




178mn 




161nro 


2iGb 


204nm 




214mn 




500 550 600 



TOO 
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